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For ewor d

The purpose of this report is to present the results of a research and
devel opment project which was initiated by the menbers of the Ship Production
conmittee of the Society of Naval Architects and Marine Engineers (SNAME) and
financed largely by the U S Mritime Admnistration, the U S. Navy, and
Newport News Shipbuilding (NNS). The focus of this project was directed to the
devel opnent, testing and qualification of consumable guide El ectroslag \elding
of carbon steel castings from4 to 24 inches in thickness.

M. B. C. Howse of NNS was the Chairman of the SP-7 Panel and M. M I.
Tanner also of NNS, was the SP-7 Program Manager. M. R W Heid, NNS, was
the Project Minager, and Messrs. L. A Craig and P. D. Thomas of NNS were the
Principal Investigators.

Speci al acknow edgenent is extended to the nenbers of SP-7 Wl ding Panel
of the SNAME Ship Production Conmittee who served as technical advisors in the
preparation of inquiries and evaluation of subcontract proposals, and to
M. M 1. Tanner for nmaking possible the report conpilation.



SUMVARY

This paper presents the results of an sp-7 Welding Panel research and
devel opnent project recently conpleted by Newport News Shipbuilding. The focus
of this project was directed toward the developnent, testing and qualification
of consumabl e guide Electroslag Wlding of carbon steel castings from4 to 24
inches in thickness.

Consumabl e guide Electroslag Wlding is a high deposition rate welding
process that is ideally suited for use on thick menbers. This process has
increased resistance to hot cracking, porosity, and underhead cracking, and
results in mnimal angular distortion. Joint preparation and fitup
requirements are sinplified and result in high quality weld deposits

The project consisted of cast carbon steel (ML-S 15083 Grade B) weldnents
ranging from4 to 24 inches thick. Nondestructive testing included magnetic
particle and radiographic inspection. Destructive testing included tensiles,
Charpy V-notch inpacts, and side bends. It is concluded that the use of
consunmabl e quide Electroslag Welding is an efficient process for joining thick
carbon steel castings when postweld heat treatment can be used to achieve
acceptabl e mechanical properties. Deposition rates of up to 85 Ibs/hr can be
achi eved.



Purpose

The purpose of this study was to devel op techniques, test, and qualify the
mul ti pl e consumabl e guide el ectroslag wel ding process for joining 4 to 24 inch
thick carbon steel castings.

Background

cast steel hull components have always presented unique problens for
wel ding fabrication and repair. Wth conventional nulti-pass welding processes
the requirenments for joint configuration and preparation, preheating and
interpass temperature control methods, weld sequencing for distortion control
and in-process dinensional checks become fabrication bottlenecks

The multiple consumabl e guide el ectroslag wel ding (ESW process provides
an alternative to these problens. The Anerican Wl ding Society (AW in AWS
A3.0 "Welding Terns and Definitions" defines electroslag welding as

A wel ding process produci ng coal escence of netals with
mol ten slag which nelts the filler netal and the surfaces

of the work to be welded. The molten weld pool is

shielded by this slag which moves along the full cross-

section of the joint as welding progresses. The process

is initiated by an arc which heats the slag. The arc is

then extinguished and the conductive slag is maintained

in a nmolten condition by its resistance to electric

current passing between the electrode and the work.

AWS defines a variation of ESW consunmable guide electroslag wel ding (ESWCG
as:

A method of electroslag welding in which filler metal is
supplied by an electrode and its guiding nember.

Initially, electroslag welding was patented in the United States in 1938
(and later in 1940) as the "Hopkins Process" after its inventor, R J.
Hopkins.  The process and equi pment were actual ly devel oped by the Russians;
nost notably B. E Paton, at the Paton Institute in Kiev, WUkraine, USSR  Their
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work began around 1951 and the ESW process was unveiled at the Brussels,
Bel gi um World Fair in 1958.

The advantages of using ESW i ncl ude:

hi gh deposition rates

100% operating efficiency

high quality weld deposits

increased resistance to hot cracking, porosity, and underbead
cracking

mniml joint preparation and fitup requirements

mnimal angular distortion

Its disadvantages include a microstructure with extremely large grain sizes

| ow toughness without post weld heat treatment (PWHT), susceptibility to
shrinkage or solidification cracking in the absence of an adequate run-off and
relatively high operator skill |evel

Even though the shipbuilding industry has used this process, very little
work has been done in the U.S. on welding thick menbers. Newport News
Shi pbui I ding has used electroslag welding since 1971. During construction of
Liquified Natural Gas (LNG tankers and Utra Large Crude Carriers (ULCC), both
the “plate crawl er” and single electrode consumable guide versions of the
process were used extensively. The plate craw er ESW method, as shown in
figure 1, was used for vertical butt welds in side shell and bul khead
plating. The single electrode ESWCG nethod, as shown in figure 2, was used
primarily to weld butt joints in transverse frames. Miltiple electrode ESWCG
as shown in figure 3, can be used for joining shaft strut arms, rudder stocks
and other thick castings. In many cases, it has not been feasible to cast
these items in one piece because of their size. The ESWCG process can
significantly reduce the cost of welding these itens.

Page
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Plate Crawler Electroslag Welding
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Task

The original proposal for this project is presented in Appendix A The
task was divided into two distinct phases:

PHASE |

(a) Research of present information available on ESW
t echni ques.

(b) Weld carbon steel castings in progressive thicknesses
from4“ through 10".

(c) weld nmockup of a shaft strut arm

(d) Wite Phase | report

PHASE | |

(a) Weld castings from 10" through 24" using information from
Phase |.

(b) Weld nockup of a rudder stock

(c) Wite final report

Some of these objectives were redefined after the study began. The Phase |
report was dropped in favor of further devel opment work for production use on
shaft struts. The rudder stock nocku-.was not specifically performed, but the
ability to weld the larger thicknesses (16”+) covers the range needed for these
stocks . An investigation into starting technique was added to Phase Il. The
corrected task is shown bel ow

PHASE I

(a) Research present information available on ESWtechniques.

(b) Weld carbon steel castings in progressive thicknesses
from 4“through 11".

(c) Devel opnent work for use of ESWfor welding 11" thick
shaft struts, including a nockup.
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PHASE | |

(a) Weld carbon steel castings in progressive thicknesses
from 11" through 24".

(b) Conpare Hobart PS-588 vs. Hobart H25P ESWwires in the
as-wel ded condition.

(c) Conpare starting flux vs. running flux in the stress-
relieved condition.

(d) Investigate starting techniques for larger guide tube
spaci ngs.

(e) Wite final report to include assenbly, fitup, welding
stress-relief, and NDT details

Plan
The plan to acconplish the above task is shown bel ow
PHASE |
(a) Research present information: Develop a bibliography

during ‘the course of the project; also, run the DI ALOG
“\Wl dasearch” program and provide that infornation.

(b) weld castings from4* through 11" thick:  Use 4“, 6, 8",
and 11" thick castings to establish techniques.

(c) Procedure devel opnent of shaft strut welds: Use 117
techniques and weld a 50" [ong mockup. Also, weld three
consecutive radiographically (rr) acceptable 11" thick
joints to prove technique consistency.
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PHASE 11

(a) Weld castings from 11" through 24": Use 13", 16", 19"
22" and 24" thick castings to establish techniques.

(b) Conpare PS-588 and H 25P el ectrodes: Weld 24" castings
under the sane conditions - one with each type of wre.

Use destructive testing for conparison.

(c) Conpare starting flux vs. running flux: Weld and stress-
relieve 8“ castings under the same conditions - one with

each type of flux. Use Charpy V-notch curves for

conpari son.

(d) Investigate starting techniques: Use special “starting
butts” that allow puddle visibility. Try different
fluxes for starting. Use a specially designed guide tube
rack to record sinmultaneous anperages in each guide tube
bel ow the bussed connection.

(e) Wite final report.

ent

During this project, the HOBART “Porta-Slag" multiwire system was used.
Figure 4 shows the equipment configuration used for the shaft strut mockup
wel ding and is conparable to nearly all ESW wel ding done during this project.
Figure 5 shows the HOBART RC- 1000 power supplies used for all welding. All
power and ground lines were conposed of doubled 4/0 cables to withstand the

hi gh anperages and duty cycles.
4 wires is listed bel ow

Speci fic equi pment used for welding with up to

Hobart RC- 1000 Constant Vol tage Power Supplies

Hobart Miltiwire Control
1 - oscillator box

1- dual control tray
2- single control trays

Panel

- Hobart Miltiwire Oscillating Unit ES-5
- Glliland Large Capacity Water Coolers with flow regulation

Page 8
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Figure 4
Equipment Configuration for Shaft Strut Mockup
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Wat er-cool ed copper retaining shoes with hoses and in-line thernoneters
Smal | magnetic base mrrors (for seeing into the joint)

Lincoln digital wire feed speed indicator

Weston 0-100 V calibrated voltneter

Markal tenperature crayons

Steel wool

Oxyfuel heating torch with large tip.

Stopwat ch (for checking dwell tinme, start tine)

-Arc time recorder

Heat-resistant putty (for sealing shoes) - Caution: Some conpounds may
contai n ashest os!

Insul ated container for dispensing flux - Mist be able to hold 250°F
heated flux wi thout damage

Safety Iltens

The ESWCG process can rapidly becone dangerous when not properly
operated. Large quantities of nolten metal, near-boiling water, and the

usual popping and spitting of nolten flux can all cause severe injury. The
foll owi ng precautions should be taken:

(1) Head Cover - either a cap or hard hat (if overhead cranes are present)
i's needed

(2) Ear Protection - full coverage ear nuffs should be worn

(3) EyelFace Protection - War a protective full face shield during al
work near the weld. Safety glasses should always be worn. Use
burner's goggles (Shade 5 or 6) to look at the nolten slag in a mrror
only after the ESW node has been attained.

(4) Heavy welding clothing should be worn by anyone near the weld

(including observers!). doves should be worn at all tines except
when operating the control panel



Met hod

Initially, a thorough search of recent literature concerning ESWCG was
performed and, along with later articles of interest, conpiled into a
bi bl i ography. This search included use of the DI ALOG “Wl dasearch” programto
investigate a larger, international database.

After conpleting the literature search, the first range of thicknesses was
welded in the following increments: 4“, 6“, 8‘, and 11". The second range of
t hi cknesses consisted of 13", 16", 19", 22" and 24" joints. For the purposes
of this report, the joint dinensions shall be as shown in figure 6

Joints of each of the aforenmentioned thicknesses were welded until at
| east one acceptable joint of each thickness was obtained. An acceptable joint
is one that had no visible or RT (when the joint thickness was |ess than 20")
indications. Macro sections were used in lieu of RT for sonme thicknesses. In
the case of the 11”thickness, severaljoints, including a full scale nockup,
were welded to refine paraneters to be used on the production shaft struts

Starting the welding operation is the nost difficult and conplex aspect of
ESWCG  Two operators are required (particularly for greater thicknesses) and
must work closely together to get the process underway. One of the operators
shoul d be responsible for operating the control panel, checking paranmeters and
adjusting coolant flow. The other operator should be stationed. near the joint
opening in order to give the starting commands, add flux, make necessary
oscillation changes, and check the color of the joint sides and/or slag bath:
Both operators should be watching for wire stoppages, slag |eaks, excessive
water tenperature, excessive popping, etc

There are many different starting variations, but each variation follows
the same basic rules. Each arc nust be initiated and covered with dry flux.
This dry flux is melted by the heat of the open arc, and fornms a puddle of
nmolten slag. Fromthis point on, that arc is said to be in “the electroslag
nmode” and the slag remains nolten because of its resistance to the electrical
current passing fromthe wire to the work. Once in this node, the controls
were adjusted and the “running” paraneters were utilized. Wth nmore than one
wire, the start becones nore difficult because the number of variables
increases greatly. Wth larger guide tube spacings (usually during the greater
thi cknesses) it becomes harder to get the slag bath to traverse the entire
joint thickness without wire stoppages. During the course of this project
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Figure 6
Typical Joint Dimensions
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probl ens were encountered with starting techniques. As a result, an evaluation
of the starting process was perforned.

In order to evaluate the various starting variations, a special “starting
butt” was designed to allow the operator to easily see what was taking place at
all times. The “starting butt” configuration is shown in figure 7. After
working with the short starting butt, a sinple, reusable "blinder” was added to
similate actual joint conditions. This blinder had a small viewing port for an
observer to assist the operator in learning to read the puddle. Some of the
variabl es researched included: preplaced flux, oscillation during the start,
gui de tube cleaning nethods, voltage, anperage/wire feed speed, flux type and
gui de tube spacing. For exanple, the arrangenent shown in figure 8 was used to
record simultaneous anperages bel ow the last bussed connection - in this case
the last row of spacers. It showed the differences in process stability wth
different fluxes, and also the actual nechanism of an “arc-out” weld
stoppage. An “arc-out” can be encountered where nore than one wire is not in
the electroslag node, and a wire actually welds itself to the inside dianmeter
of the guide tube.

Nondestructive testing of welded joints included visual inspection, sonme
magnetic particle (M) testing and radiography (RT) when possible (NNS RT
capability is linited to 20 inches). Wen RT was not possible macro sections
were exanmined. Mechanical property testing included all-weld-netal tensiles
(AWMI), tranverse tensiles (RST), side bends (SB) and Charpy V-notch inpacts
(CVN). Mechanicals were performed on both heat-treated and as-welded joints

Resul ts

The sel ected bibliography and output fromthe bpa.cs “Wel dasearch” program
can be found in Appendix B. This appendix provides an excellent reference Iist
for both the first-time ESWusers who are just getting started, as well as the
experienced ESW users who are either problemsolving or expanding their
usage. O these references the two most hel pful documents were Cary’s
Ports-Slag -\l ding, and of course, the ANS English translation of Paton's

El ectroslag Wl ding which is still the nost conprehensive treatment of the
subject to date.

Figures CG1 thru C-25 in Appendix C show the sequence of operations
devel oped for fitup of the test assenbly, preparation and alignment of the
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gui de tube rack, and preparation for welding. 8vreading figures G1 thru G25
in order, preparation of nearly any butt joint should be possible. The only
difficulty in depicting weldnent preparation is the many different nethods of
supporting the weldnent. For the cast test blocks used to develop these

techni ques, the methods in Appendix C were used. Larger full size weldnents,
such as shaft struts require special supports based on configuration and

orientation. (Qther ideas for preparation can be found in Hobart's book Porta-

Slag welding). Included in each figure are “helpful hints” learned from
experience that can reduce the total preparation tinme.

Appendi x D contains the welding data sheets for joints welded during the
evaluation as well as the visual and nondestructive test results for those
joints. Mechanical testing results can be found in figures 9 through 14.
Figure 15 is a conparison of CVN values from a) the ML-S-15083 Grade B base
material, b) from a weld with Linde L-124 flux and c) a weld nade with
Hobart PF-203 starting flux. A conparison of sinultaneous anperages for
identical welds is shown in figure 16 using L-124 flux vs. PF-203 flux

Appendi x E contains information pertaining to the procedure qualification
of ESWfor use on production shaft struts, and includes the technical report
whi ch was submitted to and approved by NAVSEA

Di scussi on

The first range of thicknesses - 4 through 11 inches - presented very
little difficulty froma welding standpoint. M85-1 and -2, each 6" thick,
were both wel ded successfully and had acceptable RT results. M85-1 was heat -
treated at 1200°F for 6 hours, and conpared to the as-wel ded M685-2 through
standard nechanical testing (see figures 9 and 10). The heat-treated joint had
| ower (but acceptable) tensile and yield strength, higher inpact strength, and
satisfactory side bends. The joint tested w thout heat-treatment had
unsatisfactory side bends, as expected, because of the typically |arge coarse
grains.

Joints M685-3 and -4 were 4" thick and were wel ded with good results.
M685-3 was cross-sectioned and macro-etched with no visible discontinuities.
M685-4 was radi ographed and rejected due to indications near the top of the
wel d, originating in the run-off tab. Since acceptable nechanical results were
achieved with the 6" heat-treated joint, no mechanical testing was performed on
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Comparison of CVN Values: Base Metal, M685-32, M685-33
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4% thick joints. Later investigation (near the end of the project) showed these
types of discontinuities to be slag-filled shrinkage voids which are typical of
all ESWwelds in the absence of an adequate run-off. “Paton’s Electroslag

wel di n pages 160-162, states:

“Under all welding conditions, cracks and shrinkage
cavities are observed at the extremty of the
weld...it is essential to extend the weld 80-100mm
beyond the end of the joint”™ . . . . . ..

To avoid these types of defects, a run-off of at least 4“ is necessary.
This 4 inch dinmension is the length of weld needed beyond the top of the
casting to ensure that there are no shrinkage cracks or voids in the
wel dment. This was graphically illustrated during the project when the weld
was extended only one inch into the run-off tabs. This resulted in.the |ast
three inches of weld in some of the weldnents having shrinkage voids.
Figure 17 is a classic exanple of these shrinkage voids in a 22" thick casting

A total of four 8% thick joints were welded with acceptable results. The
first joint, M85-5, was RT acceptable after repairing shallow LOF indications
on one side. The next joint, M85-10, was wel ded essentially the sane, except
for a lower coolant flow rate which seemed to elimnate the previous LOF. No
mechani cal testing was performed on these two joints.

At the 11" thickness, several joints were welded to establish, develop,
and check the paraneters for the shaft strut weldment. See figure 18 for a
graphic description of the production shaft strut setup, procedure and
nmechani cal results. Figure 19 shows a conparison of the ESWjoint design and
welding time versus the old fabrication method. After the procedure
qualification was performed and subnmitted for approval, a 50" long nockup of
the strut was welded (figures 20 and 21). Three shorter joints (84-92-1,-2,-3)
were also welded to prove technique consistency. All of these joints were
visual ly and radiographically acceptable. Figures 22 through 24 are
phot ographs of the fitup and preparation of the actual production shaft
struts. As part of this project, six 11" joints were welded. Joints
M685- 6, -11,-12,-15 and -18 were all visually and radiographically acceptable.
Figure 25 shows a nicrophotograph of Ms85-18 in the as welded condition. only
M685- 13 was visually unacceptable, with LOF on both sides for the full length
of the joint, apparently due to |low coolant flow.
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Figure 17
Shrinkage Voids in 222" Thick Joint



STRUT ARM WELDMENT

(o=

WIDTH APPROX. 11* LENGTH APPROX. 48~

BASE METAL — MIL-S-1 5083 GRADE B

THREE GUIDE TUBES WITH OSCILLATION

8¢ afieg

PARAMETERS AMPERAGE VOLTAGE
(AMPS) (VOLTS)
300-440 50-55

MECHANICAL PROPERTIES TENSILE CHARPY  “v» % BENDS
(Psi) (ftlbs at +70°F) (27)
70,000 to WELD 31.4 SATISFACTORY
73,000 B.M. 14.2
Figure 18

Production Strut Setup, Procedure and Results
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Figure 20 pace 30
Shaft Strut Mockup Weldment age



Figure 21
Close Up of Shaft Strut Mockup Reinforcement
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Figure 22
Fitup of Production Shaft Strut



Figure 23
Installation of Guide Tubes in Production Shaft Strut




Figure 24
Installation of Cooling Shoes on Production Shaft Strut
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Figure 25
Macrophotograph of an 11” Thick Weld



The second range of thicknesses, 11 through 24 inches, was also
successfully covered during the project, but not as easily as the first
range. Two specific problens arose during this portion of the welding and will
be addressed with the discussion of individual joints. One problem centered
around the visual appearance of the weld reinforcement and the frequent
occurrence of LOF discontinuities in this area. The second problem was related
to the starting process for greater joint thicknesses and/or guide tube
spacings. Specifically, the ability to get all of the electrodes into the
el ectroslag node became very difficult during the larger welds

Many of the joints welded during the second range of thicknesses had
visible lack of fusion along the weld reinforcement as shown in figure 26
Al though the LOF rarely went nore than 1/8" deep, the causes for the
discontinuity were evaluated inorder to try and elininate any repair work
Several. items were identified as potential causes. Anong these were wire
strai ghtness, dwell time, cooling effect, cooling shoe |ocation and ground
location. Each of these was investigated and it became obvious that the
cooling shoes were the common focal point. This caused the devel opment of the
met hod of locating the cooling shoes shown in Appendix C, to avoid the
rei nforcement depression of the shoes being off-center from the root opening
Thus, the only probable cause was the coolant effect. Initial attenpts to
regul ate the coolant flow (measured in gallons per mnute), in the hope of
getting an acceptable cooling effect were difficult at best. This method stil
did not provide consistent=visual results. During the time we were studying
the cooling effect, larger capacity (15 gallon) water coolers were substituted
for the standard (3-5 gallon) welding torch cooling units. Al SO the cool ant
itself was changed from deionized (D.1.) water to a mxture of D.I. water and
antifreeze (50% D.1 water, 50% Ethylene Gycol). These changes caused a
drastic difference in the cooling effect for the same coolant flow rate, thus
the inconsistent visual results. The larger capacity coolers, and the
water/antifreeze mxture were chosen as standards and another method of
regulation was tried. Starting with the 19" thickness, thernonmeters in the
return line (the line that takes the hot coolant from the shoe back to the
reservoir) were observed and various tenperature levels were tried unti
consistent visual results were achieved. This method does not depend on
cool ant type or reservoir capacity, and it can be regulated by slowy adjusting
the flow of coolant through the system Tenperatures ranging from 155° - 175°F
provi ded acceptabl e reinforcenent appearance. The cool ant tenperatures should

Page 36



Base Metal

Satisfactory ! Weld Zone
. 4
Base Metal
qr
me Figure 26

Typical Lack of Fusion Discontinuity

Lack
of
Fusion



not be allowed to exceed 200°F, if water is used as a coolant, since this can
cause steamto formin the hoses and may exceed the tenperature rating of the
hose. This nethod of regulating the cooling effect of the shoes then becane
part of the standard weld procedure. The visual appearance of the
reinforcement of a successful 24" thick joint welded with this procedure can be
seen in figure 27. Note the smooth transition fromthe weld netal into the
base netal at the fusion line.

As the project reached the 13" thickness, serious difficulties with the
starting sequence began. Specifically, these difficulties appeared as wre
stoppages during the starting process. Wthout one or nore wires running, the
possibility of conpleting a successful joint was |lost. As nentioned earlier
an arc must be initiated under each electrode, and covered with dry flux. The
heat of the open arc nelts this flux, and at that point (when the open arc is
extingui shed and the slag remains nolten) the electrode is in the ESW node

Initial attenpts to determne the cause of the wire stoppages centered
around the heavy spatter observed during the welding of M85-18, 19, and 19A
In order to find the starting paraneters that caused the |east anmount of
spatter, joint M685-'19B was set up as shown in Appendix C. By using 2" thick
base plate, standard jack clanp washers, and a single electrode, it was
possible to witness (through a welding shield) the starting process. Various
conbi nations of wire feed speed, voltage and flux addition were utilized. From
these, it was concl uded that using |ower voltage (35-40) and preplaced fl ux
around the steel wool under each wire would reduce the harnful spatter to
al nost none

Joints MB85-19B-1, -19C, and -19D, each 13" thick were successfully
conpleted, but not wthout nore starting problens. M85-19D was nacro-etched
and showed no discontinuities. At the 16" thickness, three joints
(M685-20, -21,-22) were welded with satisfactory RT results. None of these
joints had a smooth start or acceptable visual appearance at the
reinforcenent. Later, another 16" joint, M85-25 was welded (after deternining
the proper nethod of controlling the cooling effect). This joint had
acceptabl e visual appearance, but was not RT'd due to the earlier RT success at
this thickness. Three 19" thick joints, M85-22F, -23 and -24, were wel ded.
MB85- 22F had satisfactory RT results, but none of these three joints had
visual |y acceptable reinforcenents; again due to the wong cooling effect. The
first 22" joint to be wel ded, M85-27 took 4 attenpts to get started. After
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re-preparing the joint, the fourth attenpt took 7-1/2 mnutes to get all four
wires into the ESWnode. After welding 14" of the 18" long joint, the #4 guide

tube arced against the sidewall and the weld was stopped.

At this point, it was decided to futher investigate starting parameters
and technique. This investigation involved researching all available reference
material, contacting vendors and other users of ESWand trying severa
different starting nethods. During this period, 36 "starting nockups"

(figure 7) were welded to optimze the technique before a decent consistency
| evel was reached. Below is a summary of the findings during this part of the
i nvestigation

“Using a single, unbussed guide tube and wire to deternine
starting paraneters is not advisable, since this does not’
duplicate the problems encountered with a bussed system
The earlier findings are valid only for single wire systens.

"W re stoppages (generally referred to as "arc outs") are,
usual ly not a result of spatter clogging the ends of the
gui de tubes. wusing a four channel strip chart recorder to
nmoni tor anperage bel ow the last bussed connection, figure 8,
it was possible to observe the mechanism that causes one wire to
weld itself to the end of the guide tube (see figure 28). Because
of the bussed connections, if nore than one wire is allowed
to go into the arc node at the sanme time (even nomentarily),
one of the other wires may touch ground (the sunp bottom
wi t hout enough anps or volts to burn off. Wen this occurs,
the tube is positive and the wire negative, allowng the
wire to weld itself to the tube at the end

“These "arc outs" will occur occasionally during the starting
routine, however, the other wires should still be able to go

into the ESW nodel and then after a mnute or so, the molten
puddl e shoul d reach the small arc spot on the tube, nelt it,
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Figure 28

Mechanism of an “Are-Out”



and allow the jammed wire to start. Aso, the entire
wel ding head can be lowered to try and melt the
obstruction. Al wres should be in the ESW mode within
7-10 minutes (maxi num

“Use of a "running" flux for starting the ESW process will
work, but only with small thickness per guide tube values
(i.e., small guide tube spacings). Starting problenms were
mniml at 11" using three tubes, but at 22" using four
tubes starting was nearly inpossible. The flux being used
(Linde L-124) is indeed a "running" flux. Hobart PF-203
starting flux was obtained, and with this flux better
results were achieved. The PF-203 is more conductive and
has a lower nelting point. This allows the wire to go into
the ESW node more quickly and helps stabilize the process.
Figure 16 shows the difference in anperage readings with L-
124 VS. PF-203 on the four-channel strip recorder. Notice
that the anprage trace with PF-203 is nuch snoother than
with L-124.

As a result of this information, the use of PF-203 starting flux became
part of the standard weld procedure. After all electrodes were in the
el ectroslag mode, L-124 running flux was used to increase the slag bath to the
proper depth.

After attaining what was deemed an acceptable nunber of consistently
satisfactory starts, as well as achieving acceptable visual reinforcement
results, work continued as planned.

Two 22" thick butts M85-28, and -37 were welded and both were visually
acceptable. M85-28 was started in 5-1/2 mnutes and the deposition rate was
72 pounds per hour. A total of three 24" thick joints were successfully
wel ded.  Mb85-29, used to establish paraneters (see figure 29), was started in
seven mnutes and had good visual appearance with a deposition rate of 85
pounds per hour. Joint M85-31 was welded with Hobart PS-588 cored wire (the
standard wire used during this project) and was conpared to Ms85-38 which was
wel ded using Hobart H25P solid wire. Both joints had satisfactory visua
results and the deposition rate of M85-31 was 79 pounds per hour. Due to the
high cost of heat-treating joints of this thickness, both were tested in the
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Figure 29
24" Thick Weldment




as-wel ded condition. Figures 11 and 14 show that neither joint passed side
bends or CUN testing. The joint welded with PS-588 did have higher tensile and
yield strength, and the weld deposit had higher chromum manganese, nickel

and copper content. It is felt that either of these wires could be used to
electroslag weld the |ow carbon steel castings used during this project,
provided that suitable heat-treatment follows. Twonore 8" thick joints were
wel ded to compare two brands of ESWflux. M85-32 was welded with Hobart
PF-203 and M585-33 was wel ded with Linde L-124 flux, under the, same

conditions. Both joints were normalized at 1600°F for 11 hours; then cross-
sectioned and macro-etched with no visible discontinuities. Conparison of
standard nechanical tests (figures 12,13) show that the use of PF-203 resulted
in lower CVN values at -20°F and O°F, and slightly lower (although acceptable)
tensile strength than the L-124 flux.

In order to conplete the project, another 16" joint, M85-35 was welded
using the information gathered. The joint took five mnutes to start, had
excel lent visual results and a deposition rate of 74 pounds per hour. This was
the last test needed to provide an acceptable joint at each of the specified
t hi cknesses.

Concl usi ons

1. Ml tiple consumabl e guide electroslag welding is an efficient, high
deposition process for joining 4 through 24 inch thick carbon steel
castings that conformto ML-s-15083 Gade B or equivalent. These
weld joints will require postweld heat treatment to achieve acceptable
nechani cal properties. Deposition rates of up to 85 |bs/hr can be
achi eved.

2. Procedure qualification of multiple consumable guide electroslag
wel ding to Navy requirenments is possible using the information
presented in this report.

3. The use of a "running" flux (such as Linde L-124) should be linted to
gui de tube spacings of less than 2-1/2 inches. A "starting" flux
(such as Hobart PF-203) with a |ower melting pint should be used with
| arger guide tube spacings to facilitate starting and then running
flux added to conplete the joint.
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Purgose:

This study will develop the nultiple consumabl e guide
slectroslag wel ding process for joining 4" to 24" thick |ow carbon steel
costings.

Background:

Cast steel hull structural conponents have always presented
uni que problens for welding fabrication and repair. Wth conventiona
mul ti-pass welding processes the requirments for joint eonfiguration and
preparation, preheating and Interpass control nethods, weld sequencing
for distortion control and in-process dimensional checks not only becone
fabrication bottlenecks, but also critical welding process controlling

factors.

The nulti-consumabl e guide electroslag wel ding process provides
an alternative to the above problens. The electroslag process can be
described as a welding technique which is based on the generation of heat
by passing electrical current through nolten slag. The advantages in
using the process include: high deposition rate; high quality weld
deposit, mninal joint preparation/fitup and mninal angular distortion

Even though the shipbuilding industry has used this process,
very little work in the D.S. has been done in the area of welding thick
nembers.  The intent of this project is to develop a technique for
wel ding carbon steel castings 4"-24" in thickness. The applcation of
the process would be directed toward the joining of rudder arms shaft
strut arnms and other thick casting pieces. In sone cases it has not
bees feasible to cast these itens in one piece due to their size. The
el ectosl ag wel ding process would significantly reduce the cost of weld
fabrication and repair of these itens.

Task Qutline:

The task will be broken down into two phases

Phase One
- Initial technique devel opment through 10" thickness

Phase Two:
- Continue tecchnique devel opment through 24" thickness

Task Schedule, Manning and Cost: (See Figure 1)

Phase One:
- Research of present information available on techniques using
el ectrosl ag
- Wl ding of carbon steel castings in progressive thicknesces from 4*s
through 10"

- field nockup of a shaft strut arm
- Wite Phase | report



Phase Two:
- Wl d castings from 10" through 24" using information derived from

Phase One
- Wl d a dockup O a redder stock

Wite final report

Mnning :
Mnning for this task is for three Den workng to various
degrees for two years.

Cost :
Estimated cost of this project is not to exceed a budget of

$1 10, 000 see Figure 2 for a breakdown

Progrees Reports:

progress reports will be provided at the end of each quarter
with a detailed final report | t the conclusion of the project.

Task Mangenent and Staff:

The project till be under the direction of a Senior \elding
Engi neer who till be responsible for the devel opment of welding
techniques and witing technical reports.

Al lab work will be performed by Senior Laboratory
Techni ci ans.



Task Goal s

Infoermation
Research

Phase |
Report

Technique
Welding 10™-24"

Thick Castings

Finsl Report

Task Schedule

Mont hs

12345678910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

12

Figure 1

23

24



Project Cost Estinate

(2 Year Period)

Direct Labor
Proj ect Engineers 502 tine)
Vel di ng Techni ci an é1002 tine)

Mat eri al
Cast test blocks and constabl es

Testing
Nondestructive and  destructive testing

Overhead
Travel Cost

Estimated at two trips per year

Tot al

More 2

$ 15,000
30, 000

28, 000

14,000

20,000

3,000

$100, 000
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09292

Be avlr our of the slag and the fusion zone in vertical
el ectrosl ag g of cast Iron plates (Conportnment du
IaMrer et de azon

In: lvetaIIur of thfe Fusion Zone (Netallurgic de Ia Zone
Fondue). Proceed rn% erence l\/erserl e, France 5 My
1981. “Publ: 75880 Paris Cedex 18, _France; Publrcatlrons de Ia
Soudur e Auto ene (for Socrete Francai'se de Metallurgic an

Soci ets es I genre rs Soudeu[)s 1981. | SBN 2-85701-052-4.
Paper 06.

anguages French

W™ types of unalloyed haematite iron plat s were viel ged
usi ng erther grrs ic cast lron filler "ro fusl
vnre ui eﬁ c Psuna e Pur des and for three fferent tZP

g htly acr sfightly basic, basic), struct

obta d . in the ferent zones and probl ems rel ated to
rnocuI atimare st udr ed. Resul ts rove that vertical
electroslag welding can be extended to cast iron, optinum
conﬂ}rons berng obtained with the conbination consumable
gui de/ grey cast “iron.

092
Pectroslag el di neg used to fabricate world' s |argest
craw er driven draglin
NORUK, d S, , ., ... e, !
b pp. 15-19. 7 fig., 2
a

Languages: English

Laborafory tests are reported on the use of co (funable ggr de
electros|ag” welding (ESW' in place of flux cored arc wel v\g
for full peneitra ion welds in str ctural LA steel (to A
standard D1.1) tor constructron of the carhody of Iarge m ni ng
Advant ages S\/Y are discussed jricl uding |ncrease

an ular distortion (and thus mnrrra

machining tine), inproved vveId rntegrrty rnproved we’d sh a
and reduced eé)osure of nmen to ds ,
paraneters o\Rgrmse to achr eve a equate Iow tenperature
tougcness Detar v wire-flux conbin tron vvas

are glven of designing the soll P
wat er - cool ed  noul dr ng shoes and of es ablrshrn rnspecr
standards. Some sh o 8 probl ens vrhrch had to be overcorre
were: erratic eectroe iS

ensers: | eakage of nolten weld
metal ; gas buil dups: b ‘dept h. g

dragl I nes.
Ia ng speed,  reduce

monitor ing flux

092
Qo atron to cast irons of vertical welding under slag.

Transl'atron BISI 19373. Publ Lonfdon SWY DB UK. Metals
Soci ety (BIDITS) lvar 1981. 28pp. 22 fi tabh.,
Lan% Fn%
Tra d m Soudage et Techni c%es Connexes \Va . 33,
Nov.-Dee. 1979, pp.357-370: Vel dasearch 75393.

624

183) User22113 29oct 82

091972
a\t&rres of the pulsed nelting of the guide in

eci al
el egtrosl ag e
K V S G(RBENKO N V: M SYURENKO M A
Aut orratr c V\él di ng no.it. Nov. 1979, " PP.47-48. 3

"o
an ua es En I sh
g \%e conduct ed to exam ne the neltr ng of the
%r ekdurrn the co surrable gui de el ectrdpslag wei di ng {

ick speclmens of steel “si3, I scover the ef1ect of
rncreasrn the cross section of the guide and to determne the
break curtent F] ground current) at” which the pulsed melting
of the guide changeS to continuous melting.

091637
Description of the BHP-MPL .Broken Hll1 Proprietary,
t\{bl bourne Research Laboratories. wide plate fac'ility and early

CHI PERFI ELD C G

ngr resented at: Integrity of \elding _ Second joint

i ng Oonventron Chri'stchurch, New Zeal and, -16
Oct 1981, Pul |||ng on, Nz, New Zealand Institute of
Weldrng L1981, . 4 p. ig., 2 tab., 7 ref.,

ﬁngua%es ngl
testing machine at BHP-MRL, its devel opnent,

capabrlrtres and recent fracture data are. descrrtied Detaf Is
are given of: ecr men size restrictions: oad range angd
accuracy;  test re aratron and 1 nsertions; features of
the hydraulic cot systems assessnent of consumabl e
uj de wel ds in AS 1204 grade 250 s eeI late (0. 22%;21 of 50mad
hickness apd conmparison  with desrgn clrve an

tol erable defect sizes.
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091266
andards_for. S(%)C[I) actjces.
JAPANESE STANDARDS ASSOCI ATI ON
In: JIS Handbook 1981. . Veldi ngg Pub 1: _Tok o 107 #Tg
Jahpanese Standards Assocl ation; 81. pp.973-104 Numef ous

Langua es: t rangf i sh

Engrl's ations iven of raﬁanese St andards JIS Z
36017to 3606, Z 3621 an Z 00 cove cﬁur prent
consurrabl es, JOI nt design and process procedures VA

wel ding of ‘steel sheet; ~firecracker butt wel di ?g supner ged
arc weling of nild steel sheet: TG weldi n? al um ni ym and
A-alloys; " €02 welding wth solid or ux cored wres;
non- shi'e ded qux co[) wire  welding; consumable nozzl'
e ec”os razing of carbon’ stee copper  an
Cu-al I oys Iates a tubes: postweld heat treatnent of carbon
steel and low alloy steel.

090805
Tﬁ (iong term strengths of .electroslag. welded joints in
titan unum alloys.

N Ya YU, PEREPECHKO N S ,
1$Lejatbonat3|0 fWet di ng VA .32, no.8. Aug. 1979. PP.40-41. 3 fig.,
Languages: Engl
The effects of

Itions on

anlum al | oy r nvestr at ed.

! c?nsumable rI]urde el ectrosl a wel din
t A tec nol oqy (A[
gtrosla co nents made of VT6 6% 40
e

[

tco term stress corrosron re |stance o
|
el ngn

a VT22aph p us oeta all oswas devel oped. he chemi ca
a rrechanrcal Propertres 0 fnt reg?r ons of the ]o nts
are tabled. Results show n% esi stance of " these
alloys to salt corrosion under dffferent conditions are gr ven.

2
Wl da Irt carbon manganese steels and microal | oyed
ste s Soud | |te des acrersgCt\b et mcroal?res y

Re ort EU 5866 Publ Luxerrbour? Conmi ssion of the
European Comunities: 1980. 170pp. 70 Yfig. 1 tab., 69 ref.,
Langua es French
A report 1s gl ven of resuIts of a research frogeamre at
| RSI D, France for the period 1[171 1975,
Stee Oomrunrty”ECSC
r

carried out For the Euro ean Coal
reas fcovered he coléi crackr ng d g tolo ener%
an mcroalloye stee s, ~and the actu
weld meta HAZ T crostructures from |g
e

g % ed. arc or consumabl e gui
thse st els 3§§C“°” f vrreldrngcgtdrhrosto
avol d crackr n[t); IS escrr e |nc ud |ng use o ness
curves hermal  efficgj encP/ di agr ans. Fracture
thnﬁss of HAZs was st udi ed on bfe si rrul ated Specinens
effects of  mcroallo |n? el ement s re e mneﬁt.rn
reIatron to carbonitride precipitatfon during the weld cooling

wel d

toughness of

energ

vel dr n%
oI

183) User22113 29oct 82 625

| e and post weld hea t r eat. ment tallur
e¥?ects op PWHT o ﬁdedr eaornr]rt'tns v6ere st udi e’\cfie u P,
wel dabiTity of the steels I's discussed.

(he determ natron of the mnimm cross-section of the
con urrable gtlu de for the %ectroslag wel ding of reinforcing
wel ds in_steel colums and beans

EVSTRATOY

I
IWel di nrg Production VO .26, no.6. dune 1979. pp.43-44. 1
?_anguages Engli sh
The“mnimum cfoss section of the tubular steel  consumabl e

gur e redqurred for el ectroslag rer nforcing welds in steel |s
e

alcula eat enerate he we |nIg current
equate to the rg) ature rrse 0 the conporient s _and heat
osses uttingn maxi mum tenperature at 400 deg. C.,

st eel e ou di anet er |s found to be 12mm when the

rnternal di arreter IS bmm conducted using a 1.2m|on
?l#]l de of these dinmensions at 100 A wel di ng cuhrent shows tha
guide retains _1ts  properties. The . tenperature
drstrrbutro‘t in the gurde resultrng from drpprn |nto he slag
pool 1s also calc ﬂj and Tt 1s found that tenperatur
decreases markedly a small distance from the slag pool .

087097 , ,

Pu productivity weldi n% of thick plate.
VINES M J; CH PPERFI ELD
BHP Techni cal Bu letfn Nov. 1981, pp.31-40. 13

5 tah.,

fi
ganguages Engl | sh
Artical fgrs resented as . Technical = Sessi PQ 3in
proceedings of conference, \elding in the |9@t|es our ne,
Australia,” 20-24 Cct.1980; for abs tract see Vel dasearch 82911.
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087093

Preventin arge fro[nform ng bet en the vel d edge and a
consumbl e g r durrn ectroslag we
DUXO D A SID(R

Autorratrc Wel d| ng VG 32.  no.6.

fi 1 tab. rer.,

%an uages:; ngI I sh

To rnv strgate the factors causi ng an arc to devel op between
the surfaces of a c%nsunable gérr and the edge of he wor k,
welds were nmade wit 00 converter 5Zh- 630

June 1979. pp. 43-46. 4

rectifier, wth a gent droopi ng externa voIt a ere
characterr stic, the eléctode positive. The AN-47, AN-8 or
AN-348-A wel ding fluxes vvere used The arc was struck as a

result of he ex| stenc a potentral difference between the
aur aces of a, guide an ﬁ % Factors encoura rn the
evel opnent  of an arc vvere over he trng s ag poo the
surface in the bet ween gui de and , or t he
formation of n arc between The electrode wrre and the slag

Suggest i ons rra preven an arc ormn
gug at the ?owest possi bl e voltage vrhrch ensur%s agequate

enetr tion, and enlarging the gap between a consunabl e de
gnd a veld edge. 9 gap > u

086344
Fabricating steel
process. Part 2
SHACKLET .
| di ng #rrnal VOL .6.1, no.1. Jan. 1982. PP.23s-32s. 5 fig.,

9 tan.

Lan uages: En Irsh
% 9|sh % : 1b|d VOL .60, no.12.  Dec. i98L
244s 251s 300. .

Vﬁl d%%earc
Yre strengt arggnrnpact energy and critical OOD val ues

safely using the el ectroslag wel ding

( deg 0 are ted, and di'scussed, for electrosla
a gecr nFns I
structura steels To i CcS rncluded are the variability in
propertres f repea welds; the effects of stress reIrevrn(g (on
propertr es artrcuIJ(}/ tb?u ghness JO er ies as- wel de
ss rell ou e nor I'i se net aI in BS 4360
e 400 G l\/h No steel: gropertr and properties of
consunabl e guid el ectrosl’ ag ste Maxi num al | owabl e def ect
sizes. |1 Vvold om COD data and  their

I nplications (defect getectr fracture nechanics

practical
assurance) are drscussed

e
s are calculat
aspects, quality

086311
drog]en in consumable guide electroslag welds - its sources
and” signif rcanc
A'SR MLIK L

| % nd @rco 0.2 Decl981 PP.258s-268s . 9
Eanzgua es] " English’

The anount of diffusible hydrogen in consumable guide

183) User22113 29oct 82 626

el ectroslag wel d netal was neasured using a mercury extraction
technr que or wel ds in_63.5mn thick A36 |ate nade usr ng three

rcial fes The ﬁverag en cont was not

| uenced b s a ca t urrent type or po arrty ut
was I ncrease nr rcant y ¥1 apﬁD}u n% wet asbestos: “weldin
under an atnos her e vvrt r stire content; —and usin
wat er - soaked f fusr ydrogen was al so hi gher clos
to the st art f the : incidence and” causes 0
rnterﬂranul ar cracks (found partrcul arIy in the |ower portions

solrdrfrcatron crac€1<n ?ound] rgarel y? g;gg Inscuscggéents) and

084771
Requl ating the. electrical raneters of welding conditions
for \%e' Yggtrtanr um a%jts ga] Y

Autorratrc VWlding VO .31, no.10. (Cct.1978. pp.30-32. 4

"8

a u Englis

@t Sh gansratr on of Avtorratrcheskaya Svar ka.
Instabrlrt es In the consu el ectroslag wel di n%

titaniumand some titaniuma oscanresut in erther froze

or overheated ul des. Welds fr ml to m on e rn
190mngt hick ti t ni um or - gan\ge ? HH Ius

beta aIons VT6, V122 and VT22M VI age drop during rng
was neasured and recomrendatrons for stccessful , el ectroslag
wel ding are given.

084278
El ectrosl ag.
cast and forged parts u

su tso sr psS,
EE%(B A SKAUG E; VISSER J

R SR e A O

I\éalt gérlraux et Techniques V.67, no.1-2. Jan. -Feb. 1979.

Lanﬁuages French

The results of welding massi arts b s of _the
consunagf ui de el ectrgsl Ygrrf) process vrr x W res
are descrrbe This metho weI di ng c3n deposrt of
metal /h using a current 0 600 wire an ol t g A
{or nt having~a section 960mm x 1080mm was made b n 11
onne, casting and an 11 tonne forging  In h35mr}]
Sa\td sfactory mechanical properties were recorded across
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082
\l-/||?\|h productrvrteﬁ wel ding of thick plate.

n: %1 in the l|:_| %htres Proceedr n?s 28th National
V| di ng Conven |on hour ne 1980 ruéal :
M1sons Point W 206 Austral ra Australian W mg
Iestrtut 1980. Technrcal ‘Session 3. 27pp. 13 fig., 5 tab.,

Jl;a'r%guages Engli sh

ngl

An rnvestr atron is reported on rdentrfyr ntTr R
productr ty weld ng Bocdu es for 50mmt |cmgate S
1204-250 steel (0. 22/@ 74%h 024°/rSI) using subnerged arc

4-

and |ectr slag proces Processes stu di ed” were:
g\ﬁ)e arc Pectrgoo'% strc out SAW twrn arc SAW tandem
SAW ot wrrg SAW and consumable gui e wel g”ﬂ-ﬁz tails
re gi ven of |ng sequences; weld netal an fracture
oughness val ues, ~ relative costs:  deposition rates;  power
eqili rements: process Paraneters and jornt preparations.

$
arc
a
t
r

082751 . .
\Iﬁn thick plate consumable guide electroslag welding.

Austra ran Vel dr ng Journal =~ wvol .24, no.6. Nov. Dec, I980
PP.33-34. 8 f Iét n journal given wongly as VOL 25, no.6..
Lar%gr;]uages nglish

The gdvant ages and. disadvantages of consumabl e guide weldin
for Tong weldS in thick plate are outlined. — Aspécts covere
I ncl ude: rrultrgurd arrangenents: —adj ustaple wire feed drive

systems; ways of attaching the shoes;  different = types of
s oes: conparisons with MG and submerged arc wel di ng.

082689
Vertical weldrrlt_ﬁ; of al um ni um
MASUMOT

Journal” of th apan Vel di n%] Soci et?/ Val . 46, no. 9.
Sept. 1977. pp 665- 670 15 fig., ab., ef .,
ag%ua%es Japanese

A "half submarged arc welding" process for welding vertical
al um nr um latejs descrrbed and conp?[ed with eI ectrosLFg
rocess uses a ux-coated consuma
s 0€s. Reduceﬂ Ievels of Iack of gsron

a Wi t |n|ngs

HOZZ| H
can be achie e at OV\BF currents

reported rnc’ gd effect of vuf= ‘par neters on 11 L
fusion and weld netal porosity: e ect of flux ratig ac
of fusjon; effects of different flux conpositions. Ad rtronaI

shielding with argon was used In sone cases.

82407 L :
Technol ogi cal ~ reliability of methods of electroslag welding

16 O 183) User22113 29oct 82 @7

of blanks of very large
nadezhnost’ s osod/ ge cross-section (Tekhnol ogi cheskaya

TUPI TSYN L V: UK A N _SHEVCHENKO V S ANDREEV V P
%8blseny S etsr al "noi  Elektrometal l'urgii no. 11. 1979.
La %% %% Russran

Investr gations were condycted into probI ens assocr at ed with

the technol ogrcal reIrabrIrtg/eCct)f the el ec rosl a rn of

bl anks wi t %e Cross- ons con | e and
nonconsumabl e § using wire electro es an ﬁ‘ so vrrth
rrgrdstrrpeletrodes vvrt aIarge Cross-section, The nL
tocréltgr ceh bthe rel i abil rtrye eecercorgglaganﬁre r gan e
in S lves i

determ di yqterogo weders In the reliability o?

ele ctroslag wel ding 1s outlined.

0?1259

El ectrosl % weIdrn? of curvrlnear unrotated joints
(El ekt roshl akovaya svarka k

kriyo nykh.
%I;NENOJVM RUDOVETKININ P PyGULID VP 'SAPIROV B_ ..
" arochnoe ' Proizvodstvo no. 4. Apr. 1978. pp.36-37. 3 fig., 4

La uages: Russian
ssran . nct translated in Wl ding Production.

The rgechanr sm of, formtion o non-fusion. regions
(non-uniform penetration) in electroslag welding of inclined
and curvilinear ts was studied. Stéel test pieces 0

ol
12KhM + 0kh18N10Lr Pad steel, of shape simulating a spheric
reactor vessel end, were el ectrosla -wel ded witha consumabie
t| in the | der  A-645. ~ A'special ‘design of the consumabie

for curvilinear jornts of thickness 60-100mm is proposed.
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_ Fa%rrpatron of pressed |nsuI ators of consumable nozzles used
ectrosl ag we( | zgotovl enje  shtanpovannykh
oI atorov pl ava/Uashch hsya nundshtukov ).
NL NCHENKO V.V
" arochnoe r ol zvodstvo no. 1. Jan. 1978. pp.50-51. 2 fig., 1

La%rag Russi an
i'an. Not trans|lated in W ding Productjon.
The Rrobl en(w of preventrngs rHact hetween the guide pgzzle

) —

e workprece in co le gurde el ectroslag vve |ng
espepr ally of I?rge thi ckn sses |sc ssed. The heSt
| NSU ators are rrc ted upowder y pressr ng or from

| uor | (? |n wa er glass so tion \ heavy-duty pneumatic
press evel og for producr ng pressed |nsuI ators . 1n various
sizes 1S crib Drying and hardening of the insulators

ensures Nhi gh strengt

076821 . .
@p [1cation of electroslag welding to cast irons.

tabFonderre VOL. 35, no.400. June 1980. PP.225-229. 7 fig. 2

Lanﬁuages " French

An |nvest| ation is reported on usr ng electroslag welding on
fl ake gra__pr e |ron (French grade Ft25)° and on a nodul ar Tron
(grad using ‘plate castr ngs O 12,20 and 40nm
{ Al ckness. Two technr ques were enp o ed vel drn wrth cast
Iron plate electrodes and ghvu f usi pl e e guide.
Unsound |oInts were obtar ned wrth the plate ectr es due to
carboq activity Inth es) ? Wthth fusible wre qurde
satistactory joints were obtalned after t_wrnl\% a variety of
wrre/gur de “conmbinations, ~and preheati s not requited.
Joint™ mechani cal properties were better wth flake graphite
Iron than w th nodul ar iron.

076314

Fusi on vreI ding processes.

DANN P J

Engl neerrng Designer VO .25 Nov.-Dec. 1979. pp.7-11. 17
fi

%an uages:  English

Af?er a brief hi story of fusion wel drn description and
illustration (rnc udi'ng equi pment, (H . consumabl es,
R/R/Aratrng capa |||t|esg are grven of the fol 'owi ng processes:

subnerged arc, M TIG electroslag and ‘consumabl e
| arc plasma and e ectron beam wel di ng. spot ,  seam
éror ection, stud and capacitor discharge processes are nore
riefly summarised. Cther processes are |Tsted.

183) User22113 290ct82 628

076300 . : .
\%O uctivity - the nane of the game for econonic survival.

Austral1an Vel di ng Journal  VOL.24, no.3. May-dune 1980.
19-26. 6 tab. 1 ref;,
Lan ua?es En

n P%ap prese ted at 26th Annual National \eélding
Confere ce A el 2
probl ens 0 ustralran steeI fabrjcation |ndustr

are outlrned and i ncl u e reduced |ocal  demand: competitio

from i orhs use of concrete and al unl grum as alternatives to
steel : wa e costs Maki n arc |ng m)re ro uctive Is
consr ere detail espe ra achl éyin her weldin

speeds and eosrtron rates, ghe oeratrn ators an

nse uently = | ow weId g costs epl aci the currentl
vu ely used MVAé di ng Rrocess g conti nuou
el ectTode processes | |s sugmted and exanple of sucessfu
process changes are given.

G and
mxture tal arc: self shi ef ded ant? as shre ed Tl ux co g
arc; mer ged arc cI udi ng e ead processes: an
consumable urde eectros ag Ve |ng er topics —covered
I ncl ude: fitss S andards vvorkmanshrp posi tioni ng:
benefits f cent rnuous el ectrode processes.

076161 . .
Met al | ur gi ?I and thernmal characteristics of non-vertical
efectrosla% ds.

JONES J E; OLSON DOL l\/ARTINS

Vel di nq Jour nal 59, no.9. Sept 1980.  pp. 245s-254s. 13
£ig.. 1 1ab.. 23 I

anguage |s

+ E%g??sh (BP gr presented at AWS 61st Annual Meeting, Los
An%el es, 14-1

Astudy 1sre orte on consumabl e- gui de e| ectroslag wel di ng
with a non-vertical axis on AlSI 501 starp ess st]ee saanf ess

art HB-25P wire and PF-2 ux, . Electrode feed

rate, voltage a
incl'ination f
are presented on t
and HAZ wi dths an
interaction_on t

—

[

(3

w

=

—_
505

T
OMDT——

current were varied at drfferent angl es of

the acceptable ranges of pargrrFt ers; data

effects on_penetration, ~and tusion, zone

depths. ~ The effect o, vel di n% Earamater
endency c

te for centreline
assessed.  The inclination of " the weld axis gave ani sotropy of
heat dstribution in the weld zone |eading to anisotropy of
the HAZ wdth a dpenetratron dept h. Te

O

n
ind
he
e
lin
[
rocess was re
sensrtrve to welding Rgaramaterﬁ at small ng1|e5 of n}clrnatron
than larger ones. dration eat transfer from the

surface I's shown to be a dsa%nr Icant factor, Sat i st acPory
penetration can be achieve angles up to 60 deg.
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075639 .
casl,El ierotsrosl ag welded heavy fabrications replace |arge
AN

Vel di ng News no 172. Apr.

1980. pp.11-12. 3 fig.,
Larlrz%uages Engl1sh PP J

The |9e lacement of cast . manjpulatin Ievers for handlin
st ee |?rots at Australian | ?on ang St eel , Port Kenbla, bg/
vveld d heavy steel fabrications Is described. AS %r ade
250 steel was used with Idi ng.

consunabl e gui de el ectrosrag vve |

Vel ding procedures and equi pment are outlined.

el ectroslag welding for cast irons (Applircation aux
sous laitier. )

t
hni q]ues Oonnexes Vol . 33.
- 370. 22f|g 4 tab.,

ted to the Societe des Ingenteurs

no. 11-12.

Soudeurs Paris, 15 Nov.

Astudy is reported on the Wwelding of cast iron FT25 and FGS

50, 12, 20 and 50mm thick, by two processes: el ectroslag

WeIdrn% prismatic cast iron or mld steel plate
electr des and consumabl e guide electroslag welding with mld

steel  wire, covered wre |ch deposits a, 6 GS cast. iron

raphrte i nocul ati on, refractory ' shoes and combinations of

crograrpérs and mcrographs are presented to show the

ef ect on weld HAZ mcrostructure ofthe foltowing:

heat 1nput; slag conposrtron carbon actrvrty IN the slag: use

V\B| lding shoes;
inocu’ 1ation during

of conposite &lectrodes:  conposition o
composition of ~consumable guide:  and
wel ding by silicon.

074744

Oonsumable gur de el ectrosla vve! ding of steel castings.
E?EL C%tsa arn e NSt TRADE ASSQCI ATI ON

Sata Sheet. Publ; Eﬁcﬁ eIdDSZ 3pl:Steel Castings Research

and Trade Assocratron 1977.

22 1l 17 tab”,
LanPua es: English 20pp. g

Da?a are given for the consunable ui de wel di ng of steel to
BS 592 : (B) and %C) now B 3100 Al, and, A3)
Operatrng condi tiors, hanrc(? pro erties (incl udr ndlr fa

rengths), mcrostructyre an ess tg are en

testp |eces in 75mm and 250mm st ee , ed using specrfred
el d| ng sequences and heat treatments.

457
Qechnol ogy and technique of electroslag welding.

183) User22113 29oct 82 629

AVRAMENKO V |: BOGDANOVSKY V A
In Book

TechnoI of Hl ectrrc Arc an ectroslag Vel din
of Carbon and A? %&] teels. Publ : gZ 01 Ki ev-g UgSR:g
yaukova Dunka: 1977 apter 4. pp.110, 114, 121- 140. 6 fig.,

Langua es English
E% 9 g

The ranscrr{)t, of .a
S

re of welding engineers from
de\éel opi ngr cop ries i

d vering e ectroslag? we| d, g
?h %rttﬁﬁ“siubm RO e
ng ne ?rm K %d

a ab ove thic

qualit vel d netal; ESerth
vel di ng w'th several

pasition; the

I

r
| ow ng tgp
corrgarrson f ESW
advantaP for
especially above 40nmt c
el ectrode wrres up.to 5mm di anete
W res; g |nthe vert| cal
position: annuI r wel ds: ESerth
wth ctonsumab e no%zles ESer
araneters (gap, vo ding
ar bon contgﬂ P, tﬁg d
for some typi caI vel d

ect
ese
I C
WI

of

a inclined
d plate eIe trodes ESW
ri ectro process
€

|

ol |
o Wre ee spe
'% e and toughness ?t)es

074191 . o
El ectroslag wel dr ng elimnates costly field machining on
large mi.n.ng
MYERS R D R
gzelding uourrrar “yoT 59, no A & pp.17-22. 8 fig., 2
Lan ua es
er presented at AWS 61st Annual Meeting, Los

Ies 14 1 1980,

gr% eré%tron of)a 50 cy.yd. (38 cu.m electrically
operate open it mning shovel Is described. Partrcular
reference I's made o the assembly of the 208 ton (189 t
revol vi ng frarre made from ASTM A-588 Steel . The conponents
ier e usin onsuna le nozFIe el ectFosIag and f1ux corg
arc we |n processes e eveorrento the din t S
I's described ad d all  consuma Ies an
paranteters are gi ven toget her Wi th anal ysi s an
as-werded mechanical properties.

wel d netal
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072702
Eurt er toughness data on electroslag welds in C-M steels,

rna Research Internatronal VL. 9. no. 5. 1979.

53-108. 2 fi .
Lan uages \/%
Re ort 73/ 1978/M

CracntgJ openr ng | acement an p¥ act tests have been
used to examn the tou hness of A ec
car bon oal I oye st

51mm wer e V\gar(]eseUSI ng

fluxes using heI ectros ag anti
Wth care in't e seI ection of stee
acc\egf bl e é/a ues of toug ness
as- and stress ved con |
tou hness bet ween nomn siml vrei)
changes In the heats and hes of ste
congumabl es and to small erences in t
used.

d1lt wrre and éhree

ar
nalf ui de wel g
wel din consuna es,

be achjeved. in the
ns. Variations in
ds |were attrrbuted to

h at?dr ng con‘r’t‘E rd Hg

[
t%t% agf thi cﬁness 40 or
OIu
ul.d

071628 )

Fabrication of steel work for the CBA .Commercial Bank of
Australia. buildin &édney

MRRISONNG SIMR
I:)Australrga el ding Journal VO .23, no.3.

fig.,

Languages: gEnglrsh ,

+ .dEnglrsh (Paper presented at AW National Conference,
Adel ai de,”. 1978.)

The design of the CBA burldr n? is described rn eneral terns

%ithewedngI of the steel S drscdssed articul ar
reference to the \/eren eel girders use Over 3 00 tonnes
of structural stee con orm ng 0 A81204 grades 250 and 350

May-dune  1979.

were used to make hg ree Errs box colums and
Irders which were bolte and aroun a central concrete
ub and three external concrete colurms ive a

layout wth the maxi mim area ree from co unns
he V erendeel Wgrr ers were S0
Pto their
Consunable gui de electrosla
vre a|n and both manual and automatic_gasless flux core
welding (wth E/OT-4 wires) were used. The beans and box
sectrons vrere constructed using fully automatic subnerged arc
g mai nl'y A variety of other welding techniqueS were

enp oy d as needs di ctated.

nodern interior

an other intrusions.

rg)ortant to the structure
fabrication and test |ng

070921
ELECT
. CULP

VELDI NG

N?;Et’

DM NI

2

| AG VELDMVENTS -
OURNAL vor 58 NO. 7 JULY 1979 PP.27-41.

€es.
APER PRESENTED AT US  FEDERAL  H GHWAY
TRATION ANNUAL RESEARCH  PROJECT  REVIEW  MEETING

PERFORVANCE AND NEEDED RESEARCH.
19 FH G,

—
(W)

0NN
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ATLANTA 3 OCT. 1977.
DETAI LS ARE

CONSUMABLE  GUI DE_ELECTROSI AG VELDING  AND RESEARCH | NTO THE

PROPERTI ES OF SUCH VELDS.  PROBLEMS OF VELD M_CROSTRUCTURE AND
S ARE Dl SCUSSED WIH RE tHFNCE TO THE LI TERATURE

G VEN OF EA I W LD M HooT UCTURES WTH

\lr\RrEEbtJ?LsTTF?ATA} ON?-)IESE At'\é%r
%%nnnan hﬁ@%ﬁ%ﬁ&?&%ﬁ@%ﬁ%ﬁ%&

+4., 4DEG, %) CHARPY S. CONDUCTED TO | NVESTI GATE ANI SOTROPY
Ok VELD | MPACT T(]JGHNESS AND TESTS OF FATI GUE NOTCH
SENSI TIVITY. RESEARCH STILL NEEDED |'S QUTLI NE.

070807
NETCAUSES OF GRAI N- BOUNDARY SEPARATI ONS | N ELECTRCSLAG VELD

A0S
KONKOL, P J: DOMS WF__
RNAL®

PP.  161S - 167S 8

CENGLISH
( pAPER ERESENTED AT AWE 60TH ANNUAL NEETI NG,
DETROT, 2-6 APRIL 1 7&
T8KDETERM NE. THE CAUSES OF GRAIN- BOUNDARY  SEPARATI ONS ( SMALL
| KE DI SCONTI NUI' TT ES) A SERIES OF CONSUMABLE-GUI DE
VELDS WAS MADE UNDER CONDI TTONS OF RELATIVELY LOW
2 IN_TH CK (25 AND 51MM) PLATES OF
OLTAGE WERE VARIED AND SOVE VEELDS VERE
UX. TO DETERM NE THE SPECI FI C LEVELS
| RED TO CAUSE GARI N- BOUNDARY
LAG DE UNDER

M
>
%
m
m
—
_|
T
I'I'I
I

T
Tl
q
w

8
=0
—

25
Q
2
>
=
<

5>;m

E%0m

e
=
=
5
)
z

= 0E
z
=
=

POS HEAT  TREATMENT RE__ ALSO

RESULTS ~ OF THESE STUDIES INDI CATE THE

SEPARATIONS  OCCUR AT RELATI VELY LOW

Temperat ures (BELOW asour 570 DEG ~ F OR 299 Q) AND ARE
CAUSED BY THE PRESENCE OF HYDROGEN AND RESTRAINT STRESSES.

7
o
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O
2
8
T
=5

PROCEE
W TWATERSRAND, _SQUTH
TRANSVAAL:  SQUTH "AFRI CA

Lﬁ&guaﬂes: ENGLI SH

ENGI S

THE VELDING OF HEAVY CASTI
INCLUDING THE LIM TS OF BOTH
THE VELD JONT. ~STRESSES CAUSED BY WELDING ARE EXPLAINED AND
DETAILS OF NEW RESULTS RELATING TO WELD
VOLTAGE ARE GVEN. _ IT | BLE _TO
FORG NGS USI NG THE CONSUMABLE NOZZL G
PROCESS. THE MECHANI CAL TEST RESULTS G VE EXCELLENT TENSILE
VALUES . THE CHARPY V-NOTCH TEST S DOV
TO_0DEG C. HARDNESS F| GURES | LLUSTRATE THAT T
AFFECTED ZONE AND PARENT MATERI AL HAVE VERY S|
THE DI SCOVERY OF A NEW RE P E
MATERI AL TH CKNESS HAS SCLVED MANY OF TH
VWHEN WEL DI NG

QUL DE  ( ELEKTROSCHLACKEVERB| NDUNGSSCHVWEI SSEN M T BANDELEKTRODE
UND ABSCHVELZENDE .

KILLING R POT
TABPRAKTI KER VOL. 29, NO 6. JUNE 1977. PP. 104-106. 10 FIG, 3

(I_;E’n uﬁges: GERVAN

THE METHOD AFFORDS A H (H FUSI ON PERFORMANCE AND TOGETHER
WTH A SMALL JO NT GAPM(£15M\@ ALI.(Q/\B THE VELDI NG OF 70- MV
TH PLATES AT THREE TIMES THE DEPOSITION RATE CUSTOMARY WTH
W RE- ELECTRDDE ELECTROSLAG VELDI NG AND WTH A N NE- FOLD

| NCREASE | N_VEELDI NG SPEED. -~ OTHER ADVANTAGES | NCLUDE A F| NER
CRYSTALL| SATION IN THE WELD METAL AND A SMALLER COARSE- GRAI N

| TION REG ON, ~ EXH BITI NG BETTER_NOTCH | NPACT
BY FURTHER | NCREASI NG THE WELDING §
OF THE CONSUMABLES GUIDE, THE P

065680

THE ELECTROSLAG VELDING OF A WELDED AND FORGED 1250 TONNE
PRESS  FRAIE . ELEKTROSHLAKOVAYA  SVARKA  SVARNO- KOVANO
STANI NY- RAWY PRESSA_USI LI EM 1250TS, ?_

GRINEVICH A N POPCHENKO N Z;  BELIKII P A; EVTUSHENKO AV,

VAL 1 M
SVAROCHNCE PROLZVODSTVO NO. 5. MAY 1977. P.39. 1 FIG,
Languages: RUSSI AN
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RUSSI AN (NOT TRA
THE MANUEACTURE OF A ERAME FOR
BRIEFLY.  CONSUMABLE
3W DL AMETER WRE. A

Z
=
m
=
=
|

>Z
§

HEAT TREATMENT.

065157

%SLEWH'EEle DE (FOR) ELECTROSLAG VELDING

BRI TISH PATENT 1 517 666. FILED: 2 NQV.  1976. SAﬁTéALlé
a%sl\/lBYS 14 NOV. 1975.) PUBLISHED: 12 JULY 1978. ,

IEﬁ?fF'%Eles: ENGLI SH

A METHOD |S DESCRIBED OF | NTRODUCI NG A HARDEN NG AGENT
CONSUMABLE GUI DE ELECTROSLAG VELDING I[N WH CH M LD ST

%

VH CH OTHERW § A
METAL. THE HARDENI NG AGENT UCH A

ADDED BY ATTACHI NG CAPSULES CONTAINING THE HA
TO IoMUL ABOVE THE TCOP OF THE JONT. AS VEL

CAPSULES ARE MELTED DAND THE HARDEN NG AGENT IB RELEAS

GRADUALLY |NTO THE WELD POOL, USED PRIMARILY IN VELDI NG RAILS
THE_TECHN IgJE MAY REQUIRE FROM 10 TO.30 GRAMS FEWN,  DEPENDI NG
ON THE SIZE OF THE RATL.
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FRACTURE, TOUGHNESS AND_ FATI GUE  PROPERT| ES R% STEEL _PLATE
EUTT JONIS WELDED BY SUBMERGED ARC AND ELECTROSL

TR
REPORT FI1WA-R-1011. PUBL| SHED: LANSING M CH 48904
M CH GAN DEPARTNMENT STATE H GHWAYS AND TRANSPORTATI ON:
TAI%STI N(igA%EFRESEARCH DIVISION, MAY 1976. 132PP., 59 FIG, 22
'IEa’n F%Eles: "'ENGLI SH
THE FRACTURE TOUGHNESS AND  FATIGUE  CRACK  INITIATION

CHARACTERI STICS OF = ELECTROSLAG _  ( CONSUMABLE GUIDE)  AND
SUBMERGED ARC VELDED JOINTS, | N A36_AND A583 STEELS, = ERE
[ NVESTI GATED USING CHARPY V-NOTCH TESTS.  ELECTROSLAG VELDED
JONTS APPEARED TO NON- HOVOGENEQUS NATURE | N WELD NMETAL
HAZ) TESTS AT ODEG i‘_ 18DEG R% AND_A
ROPI | N VELD METAL.  CHA

CARRILEO QUT BETVEEN -40DEG AND +40DEG F(-40 TO
THE TEMPERATURE- DEPENDEL
SUL'Il%S | NI CATED THAT

064628
WHNE 3]:) THE (I CE- BREAKING BULK CARRIER) ARCTIC.

CANADI AN VELDER AND FABRI CATOR VOL.69, NO.5,
PP.6-8, 10, 13-17. 22 FIG, 1 TAB,,

Lﬁ?fua%%: ENGLI SH

ENGI' S

THE MAJORITY OF VELDS MADE WERE COVPLETED USI NG AUTOMATI C
SUBNVERGED- ARC \ELDI N%T CONSUMABLE  GUI DE - ELECTROSLA LDl NG
BEING USED TO WELD VERTI CAL BUTT JOINTS |N DECK PLATES =~ BRIEF
DETAILS ARE G VEN OF VELDI NG_OPERAT| ONS CF
WA CH HAD TO BE PCRTABLE) AND PROBLEMS SUCH AS HEAT TREATMENT.

MAY 1978.

064563
ELECTROSLAG VEELDI NG_OF SUPERTANKER RUDDER- STOCKS.

. BROSHOLEN A; - SKAUG E, VISSER J J
9FI G, 2TAB. METALCONSTRUCTION VO : 10 no.6 JUNE 1978 pp.297-301.
Languages: ENGLI SH
EI\KfI Slql
FOR ABSTRACT SEE WELDASEARCH 6- 1386.

064280

EXPER ENCE =~ OF THE ADOPTION OF ELECTROSLAG VELDI NG OF
ALUMN UM IN JAPAN.  (OPYT OSVCEN YA ELEKTROSHLAKOVO  SVARKI
ALYUMNYA V YAPONIT . )
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SINCHK A G
AVTOMATI CHESKAYA SVARKA NO. 2.
FIG. 1 TAB

Lar%%ua}ﬂ{les: RUSS| AN

RUSSI (NOT TRANSLATED I N aurawric \ELDI NG
CONSUMABLE GUI DE_ ELECTROSLAG VLD

REDUCT] O\IBCE%LS (BCR(BS S 1

[ S DESCR

PASSES.

REQUI RED. MODI FI ED VERS
SMALLER VELDS. BOTH ARE H GHLY ECONOM CAL.

FEBRUARY 1977. PP.71-72. 2

064230
THE ARCTI C (| CEBREAKI NG BULK ORE CARRIER).
HANNAH F J

SVETSAREN NO. 1. 1978. PP. 1-7. 17 FIG, 1 TAB.,
Lﬁ?fua%%: ENGLI SH
ENGI'S

THE GENERAL DESIGN OF THE MV _ARCTI C,
CARRYING CARQO | S

AN | CEBREAKER FOR

N THE CANAD )
'S EXTENST VELY REI NFORCE TO W THSTARD I CE PRESSURE.  THE USE
OF_ SUBNERGED- ARC_AND” CONSUVABLE GUIDE_VELDI NG TECHNI QUES TN
THE "CONSTRUCTI ON”CF THE VESSEL ARE BRI EFLY OUTLT NED.
062943

CIS OF PROCESS PARAMETERS ON THERVAL' Di STRIBUTION DURI NG

ELECTROSLAG VELDING
KONKOL P J

3715-379S.

A SERIES OF El GHT VELDS N 241N, [()0. 61M WDE A588
GRADE A STEEL PLATES, . AND 4 |N. V\%OI%INMC
TH CKNESS, USTNG A CONSUVABLE GUI L LAG VEL
PRQCESS. THE VAR ABLES STUDI EO WERE SHOE TYPE OgV\ATER ED
COPPER SHOE/ SOLI D QOPPER) E_( SI'NG Cl LLATI NG/ TVWO
FI X:I%) PLATE TH CKNESS AND VEELD LENGTH. TEMPERATURES  VERE
MONLTCRED DURI NG AND AFTER BY MEANS OF THERMOCOUPLES
EMBEDDED AT VAR QUS DI STANCES FROM THE GROOVE FACE.

O
=
&
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062894

éCO\ISUMABLE GQUI DE) ELECTROSLAG VELDI NG METHQD.

BéIB'IQIGS}ISI é;,A\l'IDENV'\T’L 495C%v5PéANY FI LED: 1975 49
40%,“/524 JULY 1974§. PUBLI SHED: 21 DEC. 15% 5FG, 1“%%, %

IEan' }J'%Eles ENGLI SH

THE PROCESS DESCRIBED | NVOLVES USE OF FLUXES |IN FI BROUS
MADE BY POURI NG EN FLUX THROUGH A JET OF AIR. THE FLUX
| NCLUDES AT LEAST 25 PER CENT SI02 (UP TO 40 PER CENTN)I_ AND
10- 25 PER CENT CAD 13-14 PER CENT AL203 7-8 PER CE
7-65 PER CENT CAF?. AND 7-25 PER CENT MNO2. A_REFRACTORY FIBRE
IS USED TO SEAL THE COOLING SHOE/ WORKPI ECE | NTERFACE. VAR OUS
COVPOSI TLONS_ OF FLUXES ARE G VEN AND THE DI MENS| OF QU DE
PLATES, CAVITY WDTHS AND BLANKET THI CKNESS ARE @G VEN.

062657
STEYEY.SDE PLATE TESTS ON H GH HEAT | NPUT WELDMENTS IN G WN

HARR| SO\I J D. SAUNDERS G G

EARCH [ NTERNATI ONAL VOL. 7, NO. 4. 1977. PP.

VELDI NG
277-297. 11 FIG TAB 6 REF.,
Lﬁ&quargles ENGLI S
ENCLI S
FRACTURE TOUGHNESS OF 3 S EELSV\é
3600 DOMEX 450TD, 0X602D IV\CLUA?\I%D STUDI ES OF LDl NG

1- S| DED SUBMERGED ARC
WTH TUBULAR ELECTRODES, _ CONSUMABLE
D TESTS INCLU'[I')EE)

_U
o
w
w
m
w
o

>0t
=
I\)

ROS ELECTROGAS  VEL DI NG
CHARPY V, PELLIN DYNAM C TEAR AND CCD.
RESULTS MAY BE USED TO PREDICT FLAWED STRUCTURES.

062185

EEEET R(PBII_:AG VEELDI NG

AUSTRALI AN WELDI NG JOURNAL VOL. 21, NO. 4. JULY/AUG  197'T.
PP. 15-19. |G, 4 TAB., 6 REF.,

9 F
Lﬁ?fua es:  ENGI SH
ENGLI SH PAPER PRESENTED AT:  SEM NAR ON H GH PRQODI JCTIMITY
CONTINUOUS W RE WELDI NG PROCESSES.

THE BASI C PRINCI PLES OF EILECTROSLAG VELDING A(E QOUTLI NED
ND THREE BASI C TECHN QUES DESCRI BED. EQUI PMVENT, JONT
REPARATION AN CONSUMABLES ARE DI SCUSSE MECHANI CAL
ROPERTI ES  AND THE KIND OF PERFORMANCE THAT CAN BE , ACH EVED

REVI EWED W TH EXAMPLES FROM THE LI TERATURE. FOUR SETS CF
FLDI NG CONDI TIONS ARE COVPARED AND APPLI CATI ONS SUGGESTED.

wn

lw)

=>TUUu>
&y

061428
MECHANI CAL  PROPERTI ES OF CONSUMABLE GUI DE ELECTROSLAG VELD
ALS lel GRAIN-REFI NED_C- M\ STEELS.

VE
EDIA L A DE; PATCHETT B M

<

183) User22113 290ct 82 633

VELDING AND METAL FABRICATION VOL. 45. NO 6, ULY/ AUG
1977, PP. 365- 37(|%, 11 FIG. 5 TAB., 19 REF.,

Iliﬁ?flugglesl ENGLI SH

THE EFFECT OF MANGANESE AND SI LI CON_LEVELS ON THE TOUGHNESS
AND TENSI LE PROPERTI ES OF L METALS
WTH THE CONS

PRODUCED

BEEN | NVESTI GATED.
MECHANI CAL PROPERTI E
W THOUT. RESORTI NG Tg NORMALI ZI NG, é HA
TECHNLQUE WTH A BASI C FLUX WAS USE
TESTED IN THE AS V\ELDED AND STRESS-RELI EVED CONDI Tl ONS. THE
R SUL NBADDI TI BS 4360 GF\’ADE IA:TOE

STEELS RE
HEl R RESPECTI VE VELD

2
U)
3
3
3
=
=
s
2t
%

061386
ELECTROSLAG VELDI NG OF LARGE CASTINGS FCR SHI P CONSTRUCTI ON.
BROSHOLEN A; SKAUG E; VESSER o J .. . .-

ELDTNG  JOURNAL: T AUGT 10T PP . 1
FI . .

Eﬁ(ﬂu%fqles' "ENGLI SH

A CW SE(E%L PROPELLER LT'S-iAFT ERACKET WTH A DI AVETER OF 750MM

LAG VEELDED USING S X CONSUMABLE GUI DE ELECTRODES
N 4HR 35 M N_AT 600A, 55V AND AN ELECTRCDE FEED- SPEED COF
6. 4MMN THE GAP ELDED WAS 38MM AT THE BOTTOM AND 50MM AT
THE TOP VEELDI NG LS, _JOANT FIT UP__ AND
PREPARATI ON, PROCESS APPLI CATIONS AND WELD PROPERTI ES ARE
DESC%B%% ) (SEE ALSO HOBART WELDWORLD NO. AWK 203. 1977
060391

17 JULY AND 9 OCT. 1973,

| TISH PATENT: | 474 885 FILED:
25 MAY

BR
COVPLETE SPECI FI CATION FILED: 21 JUNE 1974, PUBLI SHED:
11 FIG, 12 CLAMS

- SHAPED FCRK MEMBERS CAN BE VELDED FROM  TWO
ROLLED- STEEL- STRIPS HELD PERPENDI CULLAR TO ONE _ANOTHER, THE TRO
STRIPS BEING_CL OS[ TI ON AND, A VWATER- COOLED JACKET

METAL COVPCSI Tl ONS
&INNCLUDI NG MECHANI CAL TESTS AND HARDNESS) — HEAT- TREATMENT
DI TIONS AND VELDI NG PARAMETERS ( ELECTROSLAG) .
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057335

THE APPLI CATI ON OF ELECTRI CALLY | NSULATI NG COATINGS TO
TI TANLUM_ ELECTRODES.

GUREVICH S M

AUTOMATI C VELDI NG VOL. 28, NO. 9. SEPT. 1975. P. 61. 1 FIG,

Languages:. ENG.I SH
TRA +_ TION OF AVTOVATI CHESKAYA SVARKA

A METHOD | S _DESCRI BED OF PRODUCI NG A
\-IIIEI:I-DIAIII\IGUII(I: ELECT R(LPES USED | N CONSUMABLE

A RESULT,
REDUCED, HERE " 1S NO NEED TO FEED IN FLUX DURING WELDI NG
VELDI'NG SPEED CAN BE RAISED AND VELD QUALITY IS I MPROVED.

——
_|
=
=
=

Uy
=
Q
w
&

057279

GULDE FOR STEEL HULL ELDI NG

AVER CAN VEELDI NG SOCI ETY

STANDARD, AW D3.5-76.  PUBL .
VIETQI NG S(I‘,I EEM%S 47 PP. 45 H G,

TH F RST SECTI ON DEALS W TH STEEL MANUFACTURE  NOTCH
QUGHNESS  ~ AND_ SPECIFICATIONS ~ FOR ~ STEEL ~ AND _ WELDING
CONSUMABLES. THE SEOO\ID SECTI ON DEALS WTH WELDI NG PROCESSES
USED IN_HULL CONSTRUCTI ON,  NAMVELY MMVA  SUBVERGED ARC,  GIA

ELECT ROSLAQ ELECTROGAS, _CONSUVABLE GUIDE

T E VELDI NG OTHER _ SECT| ONS COVER DES| GN HULL
IIII%E’IEICTUIC(IJI\IO” (1 NCLUDI NG DI STORTION CONTROL DURI NG V\ELDI NG AND

MAM FL.33125.  AMERI CAN

055984

ELECTROSLAG VEELDI NG OF HEAVY SECTI ONS.

SCAGNETTI _H J:  VEDIA L DE: SOLAR M Bl LON_ H

PAPER PRESENTED AT 29TH"ABM ANNUAL CONGRESS PORTOALEGRE,
RG DO S RAZI L. PBL . SAO PAULO, BRAZIL, ASSOCI ACAD
BRASI LEI RA DE METAI S 1974, 36 PP. 10 REF.,

Lﬁ&quargles ENGLI SH

ENGLI S

ELECTROSLAG WELDS WERE MADE W TH CONSUMABLE GUJIDES ON C
STEEL PLATES IN THL CKNESSES OF 40 AND 65 MV AND ON /150 MM
ARE BI LLETS. ~_THE EFFECTS OF VARIATIONS [N VELDING VOLTAGE

NiSI TY AND CBCILLATI ON OF THE FI I_I_I\E/IKC%E(%TIR N I5IEIE

NT | NTE
SI]-I DG o\INO: TI-IE i TI-I-ESAIKIG_CREOG: IAN'IDERSECT [ON U(%::I-UTHE
e ONARCRAET N me ™e/0™ era " B SethetaT O

I AND __SE
SUBSTRUCTURES WERE_STUDIED.THE MECHANI SM OF METAL TRANSFER
FROV_THE EDGES OF THE PARENT METAL TO THE POOL OF MOLTEN METAL
AND_THE | NFLUENCE OF PREHEATING OF THE EDGES ON GRAIN GROMH
N THE PARENT METAL WERE | NVEST] GATED. EXPI TAXLAL NUCLEATI ON
DIEYING I'N THE BEAD NAD OTHER STRUCTURAL

I
GRAINS SOL| I
CHARRA\TEI-DERI STICS TYPI CALLY PRCDUCED BY WELDING PROCESSES WERE

%‘R

055979

1967 to Sep 1982 (Item 51 of 183

“User 22113 29oct 82 634

VERTI CAL VELDI NG EFFI CI ENTLY W TH THE CONSUMABLE GUI DE
ELECTROSLAG PROCESS.

PATCHETT B M

SVE TECHNI CAL PAPER AD74- 407 DEARBORN M CH 48128:
SOCI ETY OF MANUEACTURING ENGI NEERS: 1974. 14 PP." 9 REF.,

Langua%%: ENGI SH

TH [ EFFECTI VE ECONOM C USE OF WELDI NG_REQUI RED
CONSI DERATI ON_OF TWO TYPES OF EFFI CIENCY: — PROCESS _EFFI T ENCY
AND METALLURG CAL EFFI CIENCY. A BALANCE BETWEEN THE PROCE%S
AND METALLURG CAL EFFI CIENCIES 1S TMPORTANT TO GET THE BEST

FFI Cl ENCY. METHODS OF ACHI EVING THL S BALANCE FQR

CONSUMABLE GUI DE ELECTROSLAG,PROCESS USI NG_THE LATEST
DEVELCPMVENT  DATA ARE "Dl SCUSSED AND RECOMVENDATI ONS ON' HOW
BEST TO USE THE PROCESS FOR STEEL FABRI CATIONS ARE G VEN.

055944

HAWALL AN STADIL UM FLOATS ON Al R
HOBART V\ELDI/‘G?LIDHI\IO AWN-199. 1976, PP. 16?17. 4 FIG,
BEEN CONSTRUCTED WH CH ADJUSTS | TS SHAPE BY
THE MOVEMENT OF FOUR LARGE SECT|IONS ON Al R CUSHI C]\IS THE
STRUCTURE WAS WELDED LARGELY USI NG FL

UX CORE
' PORTA- SLAG _ELECTROSLAG VELDI NG _AND MVA VELD| NG THE ST %M
10000 TONNES

NG STRONG |N SH PBUI LDI NG
AND FABRI CATION VOL. 49, NO. 4. APR 1976

T ONS THAT HAVE SPEEDED UP AND | MPROVED
SH PYARD ARE DESCRI BED. FABRI CATI ON_| S
Nl SED AS MUCH VELDING AS POSSI BLE 1S DONE |N THE

CORGA
FLAT POSI TION FROM ONE S| DE. THE FLUX-CORED M G AND
SUBVERGED- ARC PROCESSES NST MA_  WHERE
LISEQ, — THE
G USED FOR VERTICAL HULL
JONTS.  CORRECTION:  IBID. , NO 6. JUNE 1976. P. 32.
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UUIE A SATO S SAKAI S: HAMANAKA A
055108 ADVANCED VELDI NG TECHNCLOGY: PROCEEDI NGS  2ND | NTERNATI ONAL
ELECTRO- SLAG VELDI NG OF LARGE CAPACI TY M XED FLOW HYDRAULI C SYMPOSI UM OF THE JAPAN WELDI NG SOCI ETY, 0SAKA, 25- 27 AUGUST
TURBI NE. RUNNER 1975, ~ JAPAN VELDING SOCIETY, 1975. VOL. 11, PAPER 2-4- 8) . PP. 534-5-
VELDING _[NSTI TUTE OF  THE CHI NESE MECHANI CAL ENG NEERI NG 47.t1 FIG,2 REF.,
SOCI ETY PEOPLE' S REPUBLIC OF CH' NA, 1975, 12 PP. 11 FIG, 3 LanPuaﬁﬂes: ENGLI SH
TABLES, 1 REF. OPTIMU CONDITIONS  FOR  CONSUMABLE QGUIDE VELDI NG ARE
Lﬁr&fua es: ENGLI SH Dl SCUSSED. ELECTROSLAG VELDED JOINTS ARE USUALLY NORMALI SECD
| S TOELI M NATE BRI TTLENESS IN THE HAZ. BUT MODI FI CATION OF VELDI NG
[N ORDER TO | MPROVE PRODUCTIVITY, JONT ’%JALI TY AND WORKI NG PROCEDURE AND CHEM CAL COMPOSI TI ON CAN ELI M NATE THE NEED FOR
! VELDI NG OF TURBINE COVPONENTS WAS REPLACED BY NORMALI ZI NG,
ELECTROSLAG VEELDI NG SPECI AL FI XTURE WAS DES| GNED FOR THE
PURPOSE, BY USI NG CONSUMABLE NQZZLES AND REGULATI NG HEAT
DI STRI BUTLON BY CAREFUL POSI TI ONI NG OF THE ELECTRODE W RES | N
THE SLAG BATH, PENETRATI ON DEPTH WAS CONTROLLED TH THE 053306
WELD. _ THE MATERIAL_VAS 20MNS| CAST STEEL 2 PER CENT C 1.1 FABRI CATED  STEEL STRUCTURE OF  LARGE-CAPACI TY VELDED
PER CENT M\ 0.7 PER CENT SI). ALSO IN EDINGS, _ ADVANCED HYDRAULI C TURBI NE RUNNER.
VELDI NG  TECHNOL OGY. 2ND | NTERNATI ONAL_ SYMPOSI UM OF THE JAPAN SEJIMA | KITA H ROKUTANL T: WADA T
VELDI NG SQCI ETY, OSAKA, 25-27 AUGUST 1975.  PUBL. TOKYO, JAPAN ADOVANCED  VELDI NG TECHNQL OGY ; PROCEEDS ~ 2ND | NTERNATI ONAL
VELDI NG SOCIETY, 1975. PP. 651-656. SYMPCS| UM OF THE_ JAPAN VELDI NG SOCTETY'  0SAKA, 25- 27 AUGUST
1975. JAPAN VEELDING SOCLETY, 1975.VO 11. PAPER 2-4-(7).PP.537-54-
2.10 FIG,4 TABLES, 9 REF.,
%ua}\%es: ENGLI SH
, 054259 UVABLE NOZZLE VELDI NG WAS USED TO CONSTRUCT TURBI NE
VELDI NG PROCESSES MOVE TOMARD AUTOMATI C CONTROL. RUNNERS. THE RUNNER IS A ROTATI NG BODY WHI CH W LL OPERATE AT
MILLINS P J LOW TEMPERATURES SO | T_WAS SUBLEECTED TO POST- WELD HEAT
[RON AGE METALWORKI NG | NTERNATIONAL ~ VOL. t4, NO. 10. OCT TREAMENT. VAR OUS TYPES OF CRACKI NG_VERE ENCOUNTERED VHERE
1975. PP. 9-23., ELCT?0SLAG VELDI NG WAS USED. WAYS PREVENTI NG CKS ARE
Lar&%ua es: FE QUTLI NED. THE STEELS USED WERE S--41 C(C-M\) AND SC-46(C-MN-N - G
RE PROGRESS | N THE VARI OUS CLASSI CAL VELDI NG PROCESSES R-CU).
AND TOMRDS THE SOLUTI ON OF METALLURG CAL PROBLEMS POSED BY
VELDING | S DESCRI BED. TOPI CS | NCLUDE: DEVELOPMENT OF
AUTOMATI C SUBMERGED ARC VELDI gSE OF NUME g{g\L CONTROL_FCR
THE POSI TIONING OF THE ELECT UPPLY OF ELECTRI CAL ENERGY, 053303
USE OF D ELECTRODES FOR M G VEELDI NGT AND PROBLEMS AND | MPROVEMENT OF LARGE HEAT | NPUT ELECTROSLAG
OF UMABLE GUIDE WELDING.  USE OF H (H STRENGIH VELDI NG,
LON ALLOY STEELS AND H GH COOLING RATES IN THE HEAT AFFECTED VATANABE K
ZONE _HAVE E RAGE | NVESTI GATI ON OF HEAT TREATMENT BEFORE ADVANCED VEELDI NG. TECHNCLOGY PROCEEDI NGS 2ND | NTERNATI ONAL
AND AFTER VEELDI NG SYMPOSI UMOF — THE_ JAPAN VELDI NG SOCI ETY, OSAKA,  25-27 AUGUST
1975 JAPAN WELDI NG SOCI ETY, 1975.VQL. 11. PAPER 2-4-(4 . PP. 519-5-
24.14 FIG,7 REF.,
Lar&gua es: ENGLI.SH
053702 TH 1 EFFECTI VE METHODS FOR DECREASI NG HEAT I NPUT | N
MANUFACTURE OF LOCOMOTI VES AND ROLLING STOCK. ELECTROSLAG VELDI NG ARE TO REDUCE THE VELD GAP _AND THE VOLUME
RUFUS W A OF METAL DEPCSITED. EXPERI MENTS WERE CARRIED QUT ON NARROW GAP
AUSTRALI AN VELDI NG JOURNAL VOL. 19, NO. 4. SEPT./OCT. 1975. ELECTRCSLAG VELDING USING A 0.8. MM X 20 MM STRI P_ELECTROCE
PP, 25-27. 8 FIG, AND A CONSUMABLE GUIDE. THE GAP_ COULD BE REDUCED TO ABOUT 12 MV
Languages; ENA|SH W TH A CORRESPONDI NG REDUCTI ON | N HEAT | NPUT. MECHANI CAL
OF AN AUSTRALI AN FI RM_VWH CH CONSTRUCTS RAI L PROPERTI ES PARTICULARLY  RESI STANCE TO HOT CRACKI NG AND

TH :
VEH CLES |S QUTLINED. ~ CONSUMABLE NOZZLE AND Q02 PROCESSES ARE BRI TTLENESS, | MPROVED.
U N L OCOMOT! VES. T
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S
SH PBUI LDI NG AND MARI NE ENG NEERI NG, VOL. 8. NO-

UAL WRE ELECTRCDE AND Cl RCULAR NOZZLE. THE

EMPLOYS A * HOOP | L El%
AND TH CKNESS %‘Eﬂ &B? éDY |7:-\ l]:? L%

E THE LG AT RN N EVERLY LEaTED
NE % AND DEFECT é glU(gIQ-I AS POOR PENETRAT| 5\1
FROM THE ELECTRODE FEED UNI T CONVENTI ONAL
PVENT TS USED. CETAI LS ARE G VEN
AND DI MENSI ON. ANO_OF THE VELDI NG
CONDI TI ONS_E W TH TEST RESULTS SHOW NG_THE

R
PROPERTI ES THE  WELDED  JONT.SEE  ALSO SUM TOMD
SEARCH  NO. 14.NOV. 1975. PP. 69- 74.
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053292

AUT VELDING _ APPARATUS OF SI DE LONG TUDI NALS OF
SUPERTANKER HULL AT ERECTI ON STAGE.

ONSH T, FURUTA' S CQZAKI A

ADVANCED' WELDING TECHNOLOGY: ~ PROCEEDI NGS 2ND | NTERNATI ONAL
SYMPOSI UM OF THE JAPAN VELDI NG SOCIETY,  (SAKA,  25-27 AUGUST
1975, JAPAN VEELDI NG, SOCI ETY, 1975.  VOL.I1.PAPER 2-2-(28)
PP. 445-448.11 FIG, 2 TABLES, 1 REF.,

Languages: ENGLI SH

THEgL TUDI NAL ASSEMBLI ES CONSI ST OF WEB AND FACE PLATES.
ON DED AUTOVATI C C02 VEELDING W TH AN OSCI LLATI NG ELECTRODE
'S USED FOR THE WEB L-JONTS. CONSUMABLE GUIDE WELDING IS USED
E FACE JOLNIS. A SPEC| AL | LE_UNLT HAS _ BEEN
FOR FITTING UP AND VELDI NG THE JONTS.  THE UNLT
TRAVELS UP AND DOM THE LONG TUDI NAL AND | NCLUDES A JIG FOR

O NT M SALI GNVENT  CORRECTI ON

F

L LECT

ERl TI SH PATENT 1 411 042, F| LED:6|SEPT. }_\973. (USA 287 813 11
|_ . '

I
AND_ELECTRODE BUT
AN OPEN ARC EXI STS

a

nguages: E H
TR0 D USESA consummeLE NZLE
NCREASKD. VELD NG

636

052902

CONSUMABLE GUI DE NOZZLE FOR _USE IN ELECTROSLAG VELDI NG

GREAT CANADI AN O L SANDS LTD

BRITISH PATENT 1 410 --O . . 1ED: 2  MARCH 1973( USA
6. 19723 .PUBLISHED: 2 20C T.75.3 FIG 4 CLAIMS. |

Languages: ENG| SH

A &Ngbl\/ABLE CUI DE NQZZLE CONSI STS OF A COATED STEEL OR
OTHER METAL TUBE WH CH PROVI DES A HARD FACING WELD METAL. THE
COATI NG_CONSI STS OF METALLIC
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052392

ELECTROSLAG ~ VEL CF

PREPARATI ON_USING A TUBULAR CONSUMABLE GUI DE.
SUSHCHUK- SLYUSARENKO |
AUTOVATI C VELDING VOL. 28, NO. 1.JAN 1975.P.53.3 FIG, 1 REF.

ey
DETAI LS

j
ARE

— O
—><
-
aa
&
—

E OF DISTORTION IN THE ELECTROSLAG VELDI NG OF LARGE
STI NG FURNACES.

quéCTFl{EGF\I VOL. 22, NO.1. JAN 1975. PP.  35-37. 2
ENGLI SH

OF SVAROCCHNCE PRQO 7VODSTVO

A
E T
U

2
:
=5
5
D

THE CONSUMABLE GUIDE ELECTROSLAG VELDI NG
S ABOUT 8 CROSS

OF_Dl AVMETER I\g
WERE MEASURED AND FOUND TO BE S| M LAR
L R_PROOUCTS (11-14

OF LARGE RECTANGULA -
ATRI BUTED TO ASYMVETRI C HEATI NG REQU RED
D BY THE METE COUNTERACTT ON

| RED
HALF- RINGS ARE BENT,  BEFCRE WELDI BY

DLNG

ON CF AVTGC\JAFL\H CHESKAYA SVARKA

E
TO THAT OF THE ~ EXPECTED  DEFCRVATI O\

T JONTS WTH SINGLE V EDGE
I
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!
FIQ:T%T R(xléll__UXG VELDING WTH A CONSUMABLE GUI DE PLATE ANd
£

STARK

DVS _BERICHTE ~ NO ,i% PROCEEDI NGS 2ND
GlLCI%TUM ON \ELDI I N NUCLEAR ENG NEERI NG,
£xa50 LT 1974, PUBL. DUSSELDORF , OVS, t974. PP. 155-159.

Lan %J'%rgles: ENGLI SH

NEW.Y DEVELOPED PROCESS |'S DESCRIBED WT
APPARATUS ~ USED. ~ THE DEVELOPMENT | NCLUDED VAEL
BARE CONSUMABL PLATES ARATI

| NTERNATI ONAL
DUSSEL DORF,
7 HG,3

=
B
=60

S | S MANY TIMES FASTER THA

0

APPéRﬁ]l'_L[J)S FOR VELDING VERTI CAL JQOINTS.

Rl T| SH_PATE 400 384. FILED: 20 MAY 1974 ( SWEDEN
0 22 MAY Nl-IE;??;I) PUBLI SHED: 16 JULY 1975. 2 Fl(g o

Lan%u'a es: ENGLISH
| PVE

_|
IS5

ONSUMABLE GUI DE VELDI NG CONSI STS OF A

ERNAL SCREW THREAD:

UVABLE GUIDE:

THE CONSUMABLE GUI DE

AN ANNULAR MEMBER MOUNTED
NG MEANS.

THE RESULTS OF COO TESTS OF

FI NALLY, .
COWPACT ~ KIC  SPECI MENS, Ji I BLINK

] ,
|G-LOADED  BEND  AND

183) User22113 29oct 82 637

DROP- WEI GHT TESTS AND CHARPY-V | MPACT_TESTS APPLI ED TO THE
DEPGS| TED METAL OF ELECTRCOSLAG WELDED PLATES  (TH CKNESS
50MM ST52NB)  ARE PRESENTED.

[S%]

051383
RE SEFEIFE)(PERIMENCES IN AUTOVATI C ARC VELDI NG
SVETSAREIS\I' NO, 1.1975.PP. t-9. 12 FIG, 3 REF.,

Language NGI S

DEVEL VENTS ARE CONSIDERED IN THE FOLLONNG F|ELDS: GRAVITY
WELDING WTH COATED ELECTRODES: €02 VELDING WTH FLUX CORED
ELLJIE% R\%E)IE%I NéUBI\/ERGED ARC VELDING  ELECTROSLAG AND CONSUMABLE
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2

SANDS LTD
98 500. FILED: _ 2
. PUBLI SHED: 25 J
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UNE 1975. 6 FIG, ' 4
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CONSUMABLE ~ GUIDE  ELECTROSLAG ~ VELDING  OFFERS  DESI GN
FLEXI Bl LI TY.

VIELDING NEWS NO. 157. NOV. 1974. PP. 9-11. 6 FIG, 1 TABLE

NGL| SH
VELDI'NG OF TV SECTI ONS OF A RAILVAY STATI ON
MLD AND G MN STEELS |'S DESCRIBED.  OVER 100
D ED. DETATLS ARE G VEN
SHOES ETC.),
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CONSUMABLE  NQZZLE ELECTRCSLAG VELDI NG

NO 78. 1975. PP. 9-18. 15 FIG,
Languages: SPANf SH
SPANI S

S PTIG\IISGIVENCF STSCARREDQJTF TH
APPLIDEAC%\I PRCDUCTI ON (D\FE /LE ELECT Ilfé?

VELDI NG IPI\/ENT DES GNED TO V\ELD LO\IGI TUD NAL B
BOTTOVS AN DECKS OF TANKERS, E | P
H 0w AND F AND TESTS

R_WTH N
UNDERTAKEN FOR APPROVAL BY THE ASSI FYI NG NgT)IHES ARE
DED UTTS OF 6 35 AND 660 X 24 M AND LE
. THE FLOW DI AGRAM AND CPERATI O\IAL

=
i
53

050867
M KCS, I N_CONSUMABLE GUI DE WELDS AND THEIR POSSI BLE
E S OR}IT\éEITE PERFCRMANCE.

BANKS E E: J
AUSTRALI AN VELDI NG JOURNAL VOL. 19, NO 1. JAN./FEB.  1975.
PP. 7- TABLES, 5 REF.,

‘ ACT USING. M CROCRACKING “ I N CONSUMABLE GUI DE_ VELDI NG
ARE MO STURE IN THE VELD P FLUX DEPTH, VOLTAGE AND
TRAINT LEVEL.,  TESTS VERE CARR ED LDS IN ASA 186
GRADE 250 PLATE EC 0.17 PER CENT W 0.8 P NI, S 0.015 PER
... PO 014 PER CENTB. PRESENCE _CR AB ENCE OF_M CROCRACKS
WAS JIUDGED BY SI DE-BEND TESTS. T 1S CONCLUDED THAT [N

PRA
BUT THE CONSEQUENCES OF M CROCRACKI NG

050764

POMER  SOURCES FOR GAS AND SLAG SHI ELDED ARC VELDI NG
PROCESSES.

PINFO_D BE JUBBJEM

PART 3 dJ\E R _SQURCE SELECTION. _  VELDI NG TECHNOLOGY DATA
SHEET NO. 49, VELDING AND METAL FABRICATION VOL. 43, NO. 4.
MAY 1975.  PP._ 274-276. 7 FIG,
IF_)/zzl\n uages

ENGLI SH
[BID. , NO 3. APR  1975. PP.  179- 180: WELDASEARCH

-0478,
ELECTRI CAL CHARACTER! STI CS_OF POMAER SOURCES FOR M G AND
ELECTROSLAG CONSUMABLE GUIDE VELDI NG SYSTEMS ARE DI SCUSSED.

050414

TECHN QUES FOR CARRYING OQUT ELECTROSLAG VELDI NG
SUSHCHUK- SLYUSARENKO | |: LYCHKO | |

BOOK PUBLI SHED Kl EV, NAUKOVA DUMKA, 1974.95 PP. 26 REF.,
Langua%es [ AN

THS MWNUAL  GVES THE PRI NCI PLES OF

TECHNCLOG CAL

183) User22113 29oct 82 638

AND MEDIUM ALLOY _STEELS. | ELECTRCODE Dl
UMVABLE GUIDE AND W TH ELECTRODES OF LARCE CROSS
CTION,_ COVPLETION OF LINEAR AND CI RCUMFERENTIAL JONTS,  AND
EQUI PVENT ~USED
050395
ELECTROSLAG CASTING AND VELDI NG
CLARKE- CHAPMAN LTD
BRI TI SH PATENT 1 390 674. FILED: 4 MARCH 1972.  COVPLETE

SPECI FI CATI CINI\/BFl LED: 9 FEB. 1973. PUBLISHED: 16 APRIL 1,975.

FIG.
LangtK/Egres ENGL] SH

ONTO P D RE_VESSELS. A WATER COCLED COPP

VELDING OF NOZZLES

MOLTEN METAL | =
PRESSURE VESSEL PLATE.

050359

THE RELATI VE_ ECONOM ES | N APPLI CATI ON OF SUBMERGED ARC,
(OEIE\IEWAELE NOZZLE) ELECTROSLAG AND FLUX CORED WRE PROCESSES.

AUSTRAL| AN WELDI NG JOURNAL VOL. 18, NO. 5. SEPT.-QCT. 1974.
PP, 111-118. 11 FIG ., 10 TABLES, 3 REF.,

Languages: ENGLI §

PAPER 10 FOR 1ST AUSTRALASI AN WELDI NG CONVENTI ON,
AUCKLAND, NEW ZEALAND. “14- 17 OCT. 1974.

DETAI LS ARE GI VEN. OF THE CHARACTERI STICS, PRI NCI PLES
Ogu VABCES . MECHANI CAL PROPERTI ES AND Di STORTTON

V\ELDS PCISI TI ON RATE, ~ SPEED AND CPERATCR SKILLS REQUl RED

D Arc VELDI NG HOUT ~ ADDI TT ONAL® (0?2

WTH cr W T
SHI ELDI NG) SUBMERGED ARC( VELDI NG AND [ TS VARI ANTS ( TANDEM
TWN ARC MULTI HEAD) AND CONSUMABLE NOZZLE  ELECTROSLAG
DI NG EXAMPLES "ARE G VEN OF ECONOM C COVPARI SONS BETVEEN

VEL
THE PROCESSES.
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050358 045360

THE _APPLICATION _ OF INgOJS WRE PROCESSES TO THE M CRO- CRACKI NG | N CONSUMABLE- NOZZLE ELECTRCSLAG WELD METAL.
ARGl ST AHBS ROTENNGS, G SEM AR S FIONGE G2 BEEECTS, 111 VELOE

AUSTRALI AN VELDI NG JOURNAL_VOL. 18. NO 5. SEPT.-COCT. 1974. STRUCTURES" TOKYO_15-19 OCT. 1973 PUBLI SHED UNIV b(YB
PP. 101-108. 17 FIG . 1 TABLE., PRESS 1974 12BN 0-86008- 114-1. PP. " "105- 109.

Lan%ua es: ENGLISH TABLES, 2 REF; SESS| ON DI SCUSSI ON, PP. 118- ,

PAPER 9. FOR 1ST AUSTRALASI AN VELDI NG CONVENTI ON, Languages: ENGLI SH
AUCKLAND, NEW ZEALAND, 14-17 OCT. 1974, CKS_PRODUCED IN SPECI AL _CONDITIONS | N CONSUVABLE

CONSI'DERATI ON I'S' G VEN TO WELDI NG FLANGES TO WEBS OR GUIDE VELD METAL IN HT50 STEEL ARE HYDROGEN | NDUCED CRACKS
G ROERS, ~ BUTT WELDING QF G RDERS, WELDING on o ST| FFENERS, WH CH CAN BE PREVENTED BY | NCREASI NG THE DEPTH OF THE SLAG
ETC "~ " AND FUTURE DEVELOPMENTS. ' SUBNERGED ARC WELDING |S THE PoOL AND DECREASING THE COOLING_RATE OF THE WELD METAL.  THE
MAIN' PROCESS DI SCUSSED C&UT CONSUMABLE NOZZLE  EL ECT RCBLA%C EFFECT OF THESE M CORCRACKS ON THE FATI GUE STRENGIH OF WELDED
MG _ SELF- SH ELDED FLUX ED ARC VELDI NG AND MANUAL METAL A JOINTS WAS INVESTI GATED. | F THE VELD REINFORCEMENT |S LEFT ON
VELDI NG ARE_ALSO THE_ CHARACTERI STI CS OF THE THE FATI GUE STRENGTH DEPENDS ON _THE STRESS CONCENTRATION AT
PROCESSES,  THE PRG:EDURES USED AND PRODUCTI VI'TY ATTAINED ARE THE WELD TOES W TH OR W THOUT M CROCRACKS, |F THE WELDS ARE
DETAI LED. GROUND FLUSH S REDUCE FATI GUE STRENGTH

046925 044772

CALCULATION OF THE PARANETERS OF THE SHAPE OF PENETRATION I N DEVELOPNENT AND APPLI CATION OF AUTOMATI C PROCESSES.
ELECTROSLAG VELDING WTH A CONSUMABLE GUI DE. WLSON A

EREGN L P AUSTRALI' AN VELDI NG JOURNAL VOL. 18, NO. 2. MR -APR 1974,

VELDING. PRODUCTION.  VOL. 21, NO. 4.  APRIL 1974. PP. PP. 8-15, 10 FIG, 1 TABLE, 11 REF.,
45-48. 4 FIG, 1 TABLE 2 REF., Lan%ua es: ENGISH

Lan uages ENGLI SH PAPER PRESENTED AT 21ST ANNUAL VELDI NG CONFERENCE,  SYDNEY,

'I[;IRA LATION_OF SVARCCHNCE PRI ZVODSTVO, AUSTRALI A~ OCT. 1973,

EF CUII_TI ES _ ARE ENCOUNTERED | N __ ACH EVING UNLFORM THE ADVANTAGES AND DI SADVANTAGES OF AUTOVATI C  VELDING

PENETRATI ON, OF_ THE EDGES | N ELECTROSLAG WELDI NG W TH_A &J S_ARE QAS METAL ARC VELDING | S REVI EVED,
CONSUMABLE GUI DE THE. VELD  SHAPE ~ DEPENDS ONT EH PARTI LARLY THE S MXT URES THAT ARE CURRENTLY N USE

NTER- ELECTRODE DI STANCE. THE GU DE THI CKNESS, THE GAP BETWEEN AUTOVATI C OR PIPELINE AND RAI L WELDI NG ARE
THE EDGES AND ON THERMAL POWER [N VELDING —~ A_METHD OF DI SCUSSED, AND RE NT DEVELCPI\/ENTS [N CONSUMABLE GUI DE AND
&IpCULATIé\II_tSEéI:']I:IE PENETRATI ON _SHAPE WAS DDEEVELG’ED. AT - CONSTANT FLCTROSLAG VEELDI NG DESCRI BED.

()

;
=6
@

| NTERELECTRODE DI STANCE AND | NCREASE _IN ,
PENETRATI ON_SHAPE,  AS CALCULATED BY THE PROPCSED METHOD, 1S

SIMLAR TO THAT OBTAINED EXPERI MENTALLY.

045767
SOM= ASPECTS OF THE USE OF HI GH STRENGTH STEELS IN QL
TANKERS

AZPIRZ J J

REVI STA DE _ SOLDADURA  VOL.4,No. 1.JAN-MAR 1974, .PP.3-15.14
FIG,2 TABLES, 7 REF

Lnglualgles 'SPANI SH

DESI GN CONS| DERATI ONS ARE_QUTLI NEO, AND DETAI LS ARE G VEN OF
R "USING HY N

IMANUAL METAL ARC ~  VELDI NG LOW DROGE
ELECT R(I)ES SEM AUTC]VATI C FLUX- CORED Q02 ELDI SUBMERGED _ARC

Vﬁ GUI DE_ELECTROSLAG _VELDI ROSI ON TESTS
AND E C COVERAGE |S LIMTED TO STEELS OF 360 NPA
UrS, M CROALLOYEO WTH NB AND NCRMALI SED.
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R
QUENCHED AND TEMPERED STEELS.

H E

| NTERNATI ONAL  SYMPOS| UM ‘WELDABI LI TY OF
ND H G STRENGTH METALS ZAREB YUGOSLAVI A
4, ORGANI SED_BY SERBI AN SOCIETY FOR ADVANCEVENT
PUBL, _ BELGRADE, ~ YUGOSLAVI A ASSQC! AT] ON_ OF
LDING SOCI ETI ES. 1974.  PAPER NO. 12.  PP. 163-176.

AL LABLE CONSUMABLES.  THE MECHAN PROPERT| ES
DEPQSI TS WERE EVA;&I&IJ[')NH'IIE-I% USI%I%:L E §

G
FLUX- CORED

NEW VELDI NG PROCESS. PUBL. SAGAM HARA ~ JAPAN. NI PPON _STEEL
CORP. NI Pl RODUCTS AND ENG NEERI NG
CO LTD. PAPER NO. 13. PP.

03 2 TABLES. ',
Larll:gua es: ENG.ISH _
THU P SS IE\%EIDCAL WTH THE SES PROCESS W TH OOVERE_%

%
&

CONSUMABL E ZLE TYPE ELECTROSLAG VELDI NG P SS USI NG
E (SES S WRE).

o
T g
-
F
[ep)
- 9

S
CONSUMABLE _GUI DE ASEARCH 4- 4349 EXCEPT THAT A CCORE
FILLER WRE 1S USED. SIMLAR EQU PMENT IS USED WTH A
DI FEERENT W RE FEED ROLLER.  STANDARD VE CONDI TI
G VEN FOR PLATE BETVEEN 12 AND 50 MM THI CK.VELD METAL TENSILE
AND | MPACT PROPERTI ES ARE G VEN FOR A RANGE OF STEELS USED IN
SH PBUI LDI NG, SEE - ALSO NI P I

(overseas), NO. 6.1974. PP. 40-48.

044349

,ELE%TRILC SLA(FS) VELDING PROCESS WTH COVERED CONSUMABLE NQOZZLE
U AT SRR "B o

*NEW VELDI NG _PROCESS' * . PUBL. SAGAM HARA JAPAN. NI PPON STEEL

CORP. Nl PPON - STEEL VELDI NG PRODUCTS ~ AND  ENG NEERI NG CO
LTD. PAPER NO 12. PP. 99-104.4 FIG,3 TABLES.,

Lan%Jages: ENG.I SH

TH LI GHTLY_ MODI El ED CONSUMABLE GUI DE. PROCESS USES A
FLUX- COVERED STEEL TUBE AS A CONSUMABLE NOZZLE. DETAILS ARE
G VEN OF  EQFI PMENT, CONTROL DEVI CES, TYPES OF GUIDE FOR STEELS

QF  DIFFERENT  STRENGTH ~ AND__ T
CONDI TIONS ARE G VEN FOR PLATE FROM

H CKNESS. STANDARD _ IELDI NG

| .
14-60 MV TH CNNESS

043694
BIA&S'TMFUI\II?NKCE CONSTRUCTI ON' GOES  ELECTRGSLAG
CANADI AN VELDER AND FABRI CATCR VOL. 65, NO. 1. [N, 1974,

PP. 10-11. 4

N
SPEEDY
JACKET WAS
% 275- 3.3

NVOLVED 9-
IN (38 W)

0
(H SPEED
HASLAM

A APPS R L
EDINGS OF THE TH RD T NTERNATI ONAL CONFERENCE * ADVANCES

FIG,
ENGLI SH

Languages:
O%\SI%UI\/%BLE QU DE_ ELECT R%LAG VELDI NG _ENSURED Hi 8\-} ALl TY
VELDS I'N BLAST FURNA ETS AND WAS ALSO E &JL '%]’QJEE)

JA
ALTHOUGH POSI TI ONING_DI FFI
CONI CAL 14,25 FT ‘I%

LTI ES, CAUSED DELAYS,
.3 7\% H GH  41-43.5 FT

R0 O £, 6

, 5
bt LR b
22 2.7-6.7M LonG sHoe aND FIELD VELDS IN 1.5

FT I

TH CK” NATERI AL,

CONSUMABLE GUIDE VELDING OF RELATIVELY THIN STEEL
; PATCHETT B M

IN V\ELE) NG PROCESSES' HARROGATE 7-9 MAY 1974, PUBL . ~ ABI NGTON

E VELDI NG [ NSTITUTE. 1974. PAPER NO. 8. PP.

U, TH
11 FIG, 6 TABLES, 11 REF.,
. ENGLI SH
| QUE HAS BEEN DEVELOPED FOR VELDI NG

m 2~

o

VELDI NG
TH CKNESS.
43A STEEL.
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043073

CROSS COUNTRY TRYP IR, e dTRIHISIA\@® N&

W&B—!NG-J.QU,RNAL_{_VOL 728.2 FIG,

Languages: ENGLISH

4 ﬁl ?P 2 W) THEK 49 FT. ﬁ'S LONG PLATES OF COR-TEN B
FOR A U S.VEST COAST NUCLEAR 1 NSTALLATI ON WERE SHI PPED_TO
PITTSBURGH,  PA._, FOR THE EXECUTI ON BY A SPECI ALI SED FABRI CATOR
USI NG CONSUMABLE NOZZLE ELECTROSLAG WELDING OF 24 1N. (0.61
BLIND VELDS ALONG A 10 FT. (3 HEl GHT AND 48 IN. (1,22
BLI . 2 HEl GHT. _ SATI SFACTORY WEL

042921

%TDIEINGI' IHN JAPANESE SHI PYARDS.

VELDI NG AND METAL FABRI CATION VOL. 42, NO 4. APRIL 1974
PP.  118-124. 11 FIG, 1 TABLE, 5 REF.,

Lanquages: ENG.| SH

NEW ASSEMBLY METHODS HAVE BEEN DEVELOPEQ AND _ WORKI NG
CONDILTIONS | MPROVED TO ATTRACT MORE VEL DERS, THE TREND
OMRDS MACHI NE- | NTENSI VE VELDI NG 1S DESCRI BED | N RELATI ON TO
SUBVERGED ARC | NG OF FLAT PANELS ACKI

HODS, 02
SEMBL| ES AND

VELDI MECHANI SED VELDI NG OF BLOCK AS

\II:_\!ELEI(J:ITIEI{ S, ELECTROSLAG AND CONSUMABLE NQOZZLE ELECTROSLAG
042901
THE_ELECTROSLAG VELDING OF HEAVY SECTION 25KHNSMF STEEL.
CHERNYKH

Lan uag\els G\I ENGL

TRANSLAT CF AVIOVATI CHESKAYA SVARKA

A BRI EF DESCRIPTION |S G VEN OF THE ELECTROSLAG VELDING OF A
FULL SCALE MODEL FOR LOW ALLOY STEEL TURBOGENERATCOR ROT Sj‘
THE VELD CROSS- SECTI ON WAS 2000 X 2650 MV CONSUMABLE  GUI DE
VEELDI NG WAS USED, WTH A PREHEAT OF 450 DEG C THE COVPLE
lTEM VEI GH NG 160 TONNES,  WAS NORMALI SED AND TEMPERED AFTER
VELDI NG A BAR WAS REMOVED FROM THE CENTRE CF THE VELD ~~ AND
TENSILE AND | MPACT_ TESTS AND METALLOGRAPH C EXAM NATI ON VERE
CARRI ED , THE  RESULTS ~ OBTAINED  BEI'NG CONSI DERED
SATI SFACTCRY.

042782

éIE{I\(I:CH\Ié\ELgl NG IN SPANI SH SHI PYARDS.
HOBART V'\ELDWRLID NO. AWN-195. 1973. PP. 20-22. 5 FIG.

Lar%gua es:  ENGE|SH
THE USE OF MANUAL M G SUBMERGED ARC, M NI ATURE ELECTROSLAG
SHI PYARDS | S

AND CONSUMABLE GUIDE VELDING IN  SPANI SH

183) USER22113 290oct 82 641

DESCRI_BED. PANI BU SH.P_P | ON EXPANDED FOUR TIMES FASTER
THAN THE AVERAGE DURI NG THE LATE 1960S AND _A MARKED TREND
TOMRDS MECHANI SATION OF VEELDING ACCOMPANIED TH S GROAWTH.

S L STEELWORK FOR XTHE SYDNEY, AUSTRALIA) KINGS CROSS
AND MARTIN PLACE RAI LWAY STATI ONS.

QURNAL VOL. 17. NO. 5. SEPT.-OCT. 1973.

PRESENTED TO 21ST I\¢ATI ONAL VELDI NG OONFERENCE,

FABRI CATI ON
RE Ok | SCUSSED,  THE
CONSUMABLE _ GUI DE Eé_SECTRmLAG. FLUX-CORED €02 AND SUBMERGED ARC

NEW TECHNOLOGY FOR MANUFACTURING THE BEARING UNIT OF A

ER(I)UCTIG\IVO_. 20, NO 5. MAY 1973. PP. 77-78. 2

E 2 REF.,

a ﬁlgages: ENGLI SH

RANSLATT ON OF SVARQCHNOE PROI ZVIQDSTVO.

RINGS CONSI ST OF SHELLS AND HOQPS,

: ER CEI\?TT Oéso 6 TV\IQERHAC':'I\E/&?' |\/|\|EA02-|5 GF:’ERS%:TENT
ELECTRCBLAG WELDI NG, METHODS 95?%

EVE DI MENS| ONAL  ACCURACY. ARE

TER LOCAL STRESS RELIEVING AND ULTRASONI TE%TI é\@

C
OF THE UN VERE LETE
d RCUI\/FlERENTINAl_ SUBMERGED VEELDI
L

H THERTQ _SECURED

m
w
Z

-UU
[92)
o

=
3
&
2
)

| TS
ARC ”\5’\| W TH_PREHEATI gTREEB
RASG\III(% IV%PECT |ON.__ THE UNITS HAVE PROV

REL| EVI D ULT
ENTI RELY SATI SFACTCRY OVER TWO YEARS SERVI CE.
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SVEI SETEKNI KK VOL. 28. NO. 4. SEPT. 1973. PP. 61-67.70-72.18 FIG,2

042602 TABLES, 10 REF.
HEAVY COMPLEX STRUCTURAL UNITS. Iljz,r\]lpgﬁges. DANI SH

CF
AVBROSE S A PENNIE J.
AUSTRALI AN VELDING JOURNAL VOL. 17, NO. 4. JULY-AUG 1973, THE PRINCI PLESIVACHI NES USED, APPLI CATI ONS_AND PROSPECTS ARE
PP, 11-14. 9 H G, 1 TABLE., DESCRI BED VECHANI SED VERTI CAL VELDI NG
Langua%es: ENGLI SH PR(IIESSES ELECT R(BLA% CG\ISUI\/ABLE QUL DE ELECT RCBLA% AND ELECT @
THE " FABR| CATI ON_ CF_ COMPLEX STRUCTURAL UNITS IN AS A186 GRADE QGAS VELDING THE P COMPARED. A S SURVEY |
0 MLD STEEL CF UP N (180 TH CKNESS | S _DESCRIED. G VEN O: V\ELD STRUCTURE. IVECHANI CAL PROPERTI ES AND DEFECTS, AND

NV] Ok éOX G RDERS WERE REQI RED FOR THE THE ECONOM CS OF THE PROCESSES.
BASE SECTIONS OF A 20 STOREY BU LDING TO

RAILWAY STATION. T UNI TS VERE FA| US UAL
METAL ARC,  FLUX CORED GASLESS,  SUBMERGED ARC AND CONSUMABLE

QU DE__ ELECTROSLAG VELDING PROCESSES.  DETAILS OF THE VELDING 042394
PARAMETERS AND TECHNI QUES ARE G VEN. NON- DESTRUCTI VE EXAM NATI ON OF WELDS AS APPL| ED | N HEAVY
l%-lE-I\EE%IEA FABRI CATI ON AT AUSTRALIAN |RON AND STEEL PTY. LTD., PORT
R K R
TESTING I NSTRUMENTS AND CONTROLS, VOL. NO NO_ 9.  SEPT.
USE OF A TUBULAR CONSUMABLE GUIDE FCR ELECTROSLAG VELDI NG 1973. . 9-14. 10 FIG PAPER ' PRESENTED AT SYMPCSI UM ON
METAL, UP TO 50MM TH CK. “ NON- DESTRUCTI VE EXAM NATI ON OF WELDS', 1973.,
USHCHUK SLYUSARENKO | | Lar&gua&gs: ENGLI SH
UTOMATIC MELDING VOL.26. NO. 5. MAY  1973.PP.73-74.2 FIG,3 THE" FABRI CATI ON OF A STEEL SHOP | NVOLVED THE ULTRASON C
I NSPECTI ON OF TH CK- SECTI ON VELDS | N STRUCTURAL STEEL PRODUCED
S oS Wenoeson Pty o M e T S
H- OgEE:N % %%KABAE %RK& E CONSUVABLE GUl DE CREATER COVERERY [NSPECTION, AND HAS THE REQUIRED SENSI TIVITY.
ELECTR&LAG VEELD ALS AS TH N AS 25-50MV THE VIELD DEFECTS ARE DESCRIBED. WH CH OCCURRED |N T JONTS, BUTT
SPECI AL _ NARRQW GUI DE TUBE DEVEL(PEd AND USE COF THE PROCESS FCR VELDS WTH VAR QUS JO'NT SHAPES, I NCLUDI NG LAMELLER TEARI NG
FABRI CATION' OF A 125 T PRESS FRAME. ARE DESCRI BED. AND LACK OF FUSLON THE EXAM'NATION_OF HOT METAL AND TEEM NG
E TEEL PLATE  HOT METAL AND TEEM NG LADLE

LADLES,  MADE CF S
TRANSFER CARS AND OVERHEAD CRANES AND RUNVAY G RDERS TS
DESCRI BED I'N VHI CH CRACKING AND OTHER DEFECTS VEERE FOUND.

042481
UNUSUAL ELECTROSLAG VEELDI NG APPL| CATI ONS.
DORSCHU K E NORCROSS J E GAGE, C.C
YELDING...unJ OURNAL ~ VOL. 52, NO. 11, NOV. 1973. PP . 710-716.16 FIG,8 042355
TABLES. THE ELECTROSLAG VEELDI NG OF BANDS FOR A 7 X 230 M ROTARY
Lar&gua&?s NG| SH CEMENT KI LN.
ANTAGES OF ELECTROSLAG V\ELDI NG OF_ BOTH THE MW NG KOZULIN M G_ MAKAROV G N, SUSHCHUK SLYUSARANKO | | .
SHOE AND CONSUMABLE NCZZLE VARI ETIES) | NCLUDE H GH DEPQOSI TI ON AUTOVATI C VELDING VOL. 26, NO. 4. APR 1973. PP. 7D7i. 2
RATE, EFFI CI ENCY AND VELD METAL SOUNDNESS, COST SAVI NGS WHEN FG , 1 TABLE,_ 2 REF.,
JONNG TH CK PLATE OR ASSEMBLI NG IVASS| VE COVPONENTS, AND LOW Lanﬂlgaﬂes:
DI'STORTI ON I N SU TABLE CASES. PREOFI TABLE USE OF THE PROCESS S TRANSLATI ON OF AVTOVATI CHESKAYA SVARKA.
| LLUSTRATED BY APPLI CATIONS | NCLUDING THE WELDI NG OF SIDE THE VEELDI NG_CROSS SECTI ON. OF THE 130 T FURNACE OF TYPE 30
MES I'N 1020 STEEL FOR A 5000- TON HYDRAULI C PRESS: THE STEEL, * 0.5 X1.35 M HALF- RINGS MADE FROM_TWD PARTS VERE
FABRI cATI oN_ OF GAINT HOCPS USED I'N PRESSES THAT FORM SYNTHETI C CONSUMABLE ~— GUIDE _ ELECTROSLAG ~ WELDED TOGETHER  ON SI TE.
AVONDS: THE VELDING OF NUCLEAR Tl E DOWNS:; THE REPAIR OF A ACCURACY SHAPE OF THE COVPLETED FURNACE BANDS  WAS
CEMENT KILN RING AND A BROKEN STEEL M LL ROLL: THE SATI SFACTORY.
OF _ 1060 STEEL ON LOCOMOTI VE DRI VE WHEELS: THE
CASTING OF A 2 1/4 CR-IM) STEEL PRES
VESSEL: AND THE SURFACING OF H GH ALLOY AND TOOL STEEL BILLETS
M LD STEEL ON THE ENDS FOR SMOOTHER HOT RCLLING
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1973. PP. 387-390

1
5

CAVBRI DGE,
140-148. 7

ED 9 JAN. 1974,
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41
BEAABL E

S,
ANDERSEN N -E
SVETSAREN NO. 1. 1973. PP. 9-12. 5 FIG, 1 TABLE ,
Languages: ENG.I SH
NEW ECUI PMENT FOR_CONSUMABLE GUI DE WELDI NG | S _DESCRI BED,
THE PRI NCI PLES OF THE PROCESS ARE COVPARED W TH THOSE OF
ELECTROSLAG AND THE | MPORTANCE OF  CORRECT  FLUX
OSI TI ON RESSED. ALSO BRI EFLY DESCRI BED ARE THE
MECHANI CAL PROPERTI ES ATTAINED I N TYPI CAL WELDMENTS.

GUI DE ELECTROSLAG VELDI NG OF VERTI CAL BEAM

THE APPARATUS

=S

SUCCESSFULLY JO NED_TWO CASTI T PR(DU%:E A ROLLIN M
STAND  VAEI GHI NG 94TONS . DILC?SRAsg\n C ESTI NG SHOWNED
DEFECT- FREE (JONT
041108
EIEIFI(_:\T( RBSIEAG VELDING WTH A CONSUMABLE GUI DE.
AUSTRALI AN VELDI NG JOURNAL VOL. 16, NO. 7. NOV-DEC.  1972.
PP, 13-17, 23. 11 FIG, 2 TABLES, 3 REF.,
Lan uaqes: ENGLI SH ~
CINE |S G VEN OF THE PRINCLPLE AND OPERATI ON OF THE
UVABLE GUI DE PROCESS AND OF P RCE AND | LLARY
EQUI PMENT RE%I REMENTS. ~ THE NECESSITY FOR ADEQUATE DEOX| DANTS
[N THE 'S PO NTED QUT. DI VENSI ONA ' REMENTS OF THE
PREPARATI ON_AND GAP SI ZE /BRE G VEN OGETHER W TH_ THE

PROCEDURE S
ATTENTION | S_PAl

w
B
=
(]
M5
%Z
Q
_|
_<
>0
i
%U')
T
_|
S

T
M

ok
SENLNG EXA
PROCESS, ~ ASSQCI ATED COSTS BEI
CF SUBMERGED ARC VELDI NG

7
ELECTROSLAG VELDI NG

QYOT F
REVUE DE LA SOUDURE/ LASTI JDSCHRIFT VOL. 29, NO. 1. 1973.
PP ahagss? RRENOH
FRE%(:Hg '

ELECTROSLAG AND ELECTROGAS ~ WELDING _ APPLI CATIONS = HAVE
DEVELOPED CGREATLY OVER THE LAST TEN YEARS. GENERALLY, THE
TECHNL CAL _AND_ELECTRI CAL _CHARACTERI STI CS_ARE WELL KNOM. AFTER
A SHORT DESCRIPTION OF THE DI FFERENT APPLICATIONS. A MORE

183) User22113 29oct 82 644

<<

EN OF THE MECHANI CAL PROPERTIES OF THE
G ASPECTS CF THE PROCEDURES. AND THE
l\é BELG UM OF ELECTROGAS AND ELECTROSLAG

DETALLED STUDY |S G
WELDED JONT. SOME E
PRESENT SI TUATI ON |
VEELDI NG ARE CONSI DEREI

40503
g?'H% E OF CONSUMABLE NOZZLE ELECTROSLAG VELDING IN THE

U
SH PBXI LDl NG | NDUSTRY,
KI_F: KOBI EROSVKI A

KALAGD 1\6 P OT :

PRZEGALD SPAWALNI CTWA VOL. 25, NO. 5.
104-106. 5 FIG, 1 TABLE, 4 REF.,

LanPuages: POLI SH

POLI'SH

THE METHOD _AND THE EQUI PVENT Al %%H
DESCRI BED.  THE EQUIPMVENT | S "SIMPLE, OF LOWN WEIGHT.  TECHNCLOGY
Ok THE WELDED JO'NTS. CONSUMABLE NOZZLE ELECTROSLAG WELDING |S
TO BE USED ABOVE ALL | N FABRI CA N
PARTI CULAR WHEN A LARGE NUMBER CF JO
MADE éSN THE VERTICAL POSITION.  POSSI BLE

MAY 1973. PP.

=
o
A
%
pe)
q
7
wn

Rl(:)SLAG AND CONSUMABLE GUIDE VELDI NG
A(l-l_ FABRI CATION VOL. 41, NO 8. AWG

m

FIG,
LL RALLI NG EQUI PNVENT PRESSES AND_STEFEL
HE COVPONENTS® COVERED IN TH'S PART OF THE
REVI EW AND CONSUMABLE GUI DE. VELDI NG DETAILS
'IA(F%EBS I\E/)%BIE CC_]l_:ED'I'HE TECHNI QUES USED AND THE DEGREES OF DI STCRTION
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JUNE 1973.

P_DI MENSI ON AND METAL DEPCS| TI ON
D HEAT INPUTS HAS BEEN | NVESTI GATED.
o MH WTH HEAT | NPUTS OF LESS THAN
D STEEL PLATES USI NG
D_CONSU

=
==
=

SH
ER APPLI CATIONS OF THE PROCESSES |N THE CONSTRUCTI ON OF
POAER GENERATI ON_EQUI PNVENT ARE  DESCRI BED. I'N PARTI CULAR
CONSI DERATION 'S GOVEN TO THE DESI GN OF MACH NES AND SHOES AND
TO THE WELDI NG PROCEDURES FOR MAKI NG T BUTT JOLNTS. SHRI NKAGE,
BOW NG AND ANGULAR DI STORTI ON CAN OCCUR IN T BUTT JONTS;
PREVENTI VE MEASURES ARE QUTLI NED.

GOI::F(%I%CX R(FBLAG AND CONSUMABLE GUIDE VELDI NG
L [1)6NEITéL FABRI CATION VOL. 41, NO. 5. MAY

S
S5
+ Z

AND _ VELDING PROCEDURES FCR SOVE
PROCESSES | N_THE CONSTRUCTI ON OF NUCLEAR
AREDESCRI BED. THESE ARE UMA

183) User22113 29oct 82 645

FROV _ll?IL_JéITE CF TH CKNES% 2. E|)4 IN. A 10 3. ZI_5 lCNK . (74STTO 98
B G el

MLD STEEL FORG'NGS OF 14 IN. (35 TH CKNESS.

6
VELDI NG PROCESSES FCR MCODERN PRESSURE VESSEL FABRI CATI ON.

P_D.

M _ON MODERN FABRI CAT| ON PRX: EDURES FOR PRESSURE
D BO LERS_(VELDI NG TECHNOLOGY COURSE  NO. 9|):_ HELD BY
QUTH AFRI CAN | NSTI TUTE OF VELDING 7-8 NOV. 1972, ED.: C E
MAVROCCDATQS.  PUBL. :  BRAAMFONTEIN, = TRANSVAAL. _ SCUTH AFRI CAN
zILNF%EIIZTUTE CF VELDING 1972. PAPER 4. 38 PP. 15 FIG, 5 TABLES

ENGLI SH

TH HCR BRI EFLY DESCRI BES THE PRI NCI PLES AND APPLI CATI ON
OF MANUAL METAL ARC, 02,  FLUX CORED GASLESS, MG TUNGSTEN
ARC, SUBVERGED ARC AND ELECTROSLAG VELDING TO M LD~ LONALLOY
AND STAI NLESS STEELS, TYPES OF CONSUMABLES AND_OPERATI NG
CHARACTERI STI CS _ARE. QUTLINED FOR EACH PROCESS. AN EXAVPLE | S
G VEN ON PROCESS SELECTI ON. NDT, AND SUBSEQUENT HEAT TREATMENT
WHEN WELDING A THI CK WALLED PRESSURE VESSE' L

037327
APPL| CATI ON OF ELECTROSLAG AND CONSUMABLE GUI DE VELDI NG

' FFORD A F.
LDIHO AND METAL FABRICATION VOL. 4), NO 4. APRIL 1973.
PP, )12-)19. 18 FIG
Lan ualg(eg' ENGLI SH
EL | S DI SCUSSED.

LAG WELDING_OF PRESSURE VFSSEL?
VEN Tg Tll:ll CKNESS. RANGE, ~ NUMBER OF SEAMS,

CONSI DERATION 1S G

JOINT PREPARA¢ION VESSFL SI'ZE AND SFAM LFNGTH,  cHolicF oF
%%PNENT, VELDI CONDI TIONS, DI STORTI ON_ AND_HEAT TRFASMENT
FOR BOTH LONG TUDI NAL AND Cl RCUMFERENTI AL SEAMS.  CYLI NDRI CAL
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NT _DEVELOPVENTS | I\H VEELDI NG STEEL CASTI NGS.
=

UAL _OONFERENCE © METALLURG CALL _PROCESSES
TY OF STEEL CASITNGS ,  HARROGATE, — 28- 29
E D STEEL CASTI NGS RESEARCH AND TRADE
1971, PAPER 12~ 18 PP. 25 FIGS.,4 TABLES, 19
DI CES, DI SCUSSTON:  PP. 24-29.

N METAL CONSTRUCTI ON _AND BRI TI SH VELDI NG
NV, _1972. PP 413-
II-IREE DII_ I_S“'EI'I NCT _SECTI ONS,

| LE
AND OF

(9p]
R
=
(Sa]
=]
~
)Zj_%
D:
o
=
=z

=
2
>

RESULTED; D R THE
\(/:\V-I,\I/NCI-IS_lyl\EiAf SUIIDERI OR TO THAT REPCRTED PREVI OUSLY EOR

:
i

036873
MARTI N PLACE RAI LWAY STATION - PART 1|V,
VELDING NEWS NO. 148, APRIL 1972. PP. 8-9. 4 FIG, 1 TABLE

Lar&%ua%es: ENGLI SH
PARTS 1-3 APPEARED IN VELDI NG NEWS, NOS. 144, 146 AND 147
RESPECT] VELY.

THE ARTI CLE_DESCRIBES THE S| TE WELDING OF STEEL BEAM VEBS
I NVOLVI NG BUTT WELDS |N 100 MM ‘34 IN.% TH CK MATERI AL USI NG
THE CONSUMABLE GUIDE ELECTROSLAG PROCESS.  VELDI NG CONDI TI ONS
ARE TABULATED, No PREHEAT BEI NG USED
LENGTHS BEI NG VELDED IN 6-1/2 HRS VELD Tl MNE
CENT ULTRASONI C I NFECTI ON WAS CARRIED QUT

(U2}
T

a1
o
=
[Sa]
—
=

036872

VELDED 52 TON G RDER TABLE.

VELDI NG NEWS NO 148. APRIL 1972. PP. 2-8. 8 FIG,

Lan u%ges: ENGL] SH

IiAE|3 | TEDBI N STTEEL, THE (T)ABLE I7NVG_VED ABUTT l\_/EIT_Eg IE G?IE_;(C)N\I,%/'I\DA
b al B B PFR B A TRE PR SR MR Y AR A TS LD
VELDS TO ATTACH 150 MM (6 INRBB AND 100 M\/IV\% [N ) TH CK
QUSSETS.  CONSUMABLE GUI DE 'ELECTROSLAG VELDI NG WAS USED FOR
BOTH THE BUTT AND THE T- BUTT WELDS, DETALLS OF VELDI NG
CONDI TI ONS_AND VEELD TI MES ARE TABULATED. NORMALI ZI NG WAS
CARRI ED QUT AT BETWEEN 860 DEG C AND 900 DEG C WTH 100 PER
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CENT ULTRASONI C EXAM NAT| ON BEFORE AND AFTER HEAT TREATMENT.
SUBSEQUENT MACHLNI NG _REMOVED ABQUT 4 TONNES OF METAL, THE
TABLE "FI NALLY BEING OF ABOUT 49 TONNES (48 TONS).

036662

[ MPROVEMENTS | N_ELECTROSLAG VEELDI NG

BRI TI'SH STEEL CORPCRATI ON

BRI TI SH_PATENT 1 303 794. FILED: 3 FEB _ 1970.

N IFl\}BLED: 19 APRIL 1971. PUBLISHED: 17 JAN.  1973.

POADER AND THE WORK RE

RESI STANCE AND | NDUCT] ON HEATED_TROUGHS ARE_DESCR| BED. FOR
NON- RECTANGULAR WORKPI ECES, ' ADAPTOR CHECKS ARE WELDED OVER THE
WORKPIECE ENDS AND THE TROUGH PLACED BENEATH THE CHECKS.

036318

[ NVESTI GATION OF A DEFECT |IN A CONSUMABLE- GUI DE VEELD.

MUSGRAVE M P: ELLIS D J

VETAL 'CONSTRUCTI ON' AND BRI 'TI SH VELDI NG JOURNAL VOL. 5, NO
1. JAN. 1973. PP 26-27. |G,

3 F
LarHu'%&es: ENGL| SH
Pl THROUGH THE WELD METAL WAS DI SCOVEREO WHEN A
CRUCI FORM JO NT BETWEEN FOUR PLATES, THOUGHT TO BE OF BS
1501- 224-GR. 32 MATERLAL, WAS SECTI ONED._ [ NVEST| GATI ON_ SHOWED
THAT TWO OF THE PLATES WERE OF A LOWCARBON,  LOWSILICON TYPE
OF NO PARTI CULAR SPECIFI CATI ON.  THESE PLATES, BEING UNKI LLED,
RELEASED GAS I'NTO THE MOLTEN POOL, THUS CAUSI NG PI PING
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036041

THE DES| GN AND PERFORMANCE CF A HI GH SPEED CONSUMABLE- GUI DE
ELECTROSLAG VELDI NG MACHI N
PATCHETT B M

&0

D
2 PP. 16 FIG,

CRANFI ELD MEMO NO. 72. JUNE 1972. 2 1 TABLE,
5 REF.  CRANFIELD INSTITUTE OF TECHNOLOGY. |
Lan uﬁfps: ENGLI_SH
PURPOSE OF THE DESIGN OF TH S MACH NE WAS TO LOMNER THE
HEAT | NPUT ASSOCI ATED W TH ELECTROSLAG VELDI NG BY PROVI DI NG
OF_ACH EVING H GH VELDI NG _SPEEDS IN M LD AND LOW ALLOY
STEEL PLATES TO THI CKNESSES BETVEEN 25 MM AND 150 MM AND
OF_UP_TO 1000 MM VEELDI NG_SPEEDS OF UP TO 15 M H HAVE
BEEN ACH EVED PRI MARI LY THROUGH THE USE OF NARROW GAPS AND
LECT WRE FEED RATES.  HEAT | NPUTS HAVE BEEN_REDUCED
BY A FACTOR COF N_COVPARI SON W TH CONVENTI ONA|

3 |
METHODS. A% A RESULT
USE TN THE AS-VELDED CONDI'TTON.

035742

[ MPROVED _METHODS REDUCE COSTS, | NCREASE CAPACITY.

VEELDI NG ENG NEER VOL. 57, NO.8. AUG 1972. PP. 25-29. 5 FIG,

Languages: ENGLI SH

Techniques USED IN THE NASSCO ( SAN DI EG% SHI PYARDY ARE
DESCRI BED.  USE OF MECHANI SED HANDLI NG W TH GREAT EMPHASI S ON
CONVEYOR BELT SYSTEMS SPEEDS UP ENTRY AND EXI T TO THE PROFI LE
CUTTI NG AND EDGE PREPARATION UNITS.  USE OF SUBMERGED ARC AND
CONSUMABLE GUI DE _ELECTROSLAG VELDING FOR STEEL DECK PANELS AND
MECHANI SED OR_SEM - AUTOVATI C M G VELDI NG FOR Pl PEWORK. AND
ALUM NI UM_SUPERSTRUCTURES HAS ACHI EVED GREAT SAVINGS [N
MANPOAER AND  TI ME. i

Brs
=
Jewe)
(@]
2=
=
-}
&

a/dp}

2

Mmoo

(@)

L
w
T
e [@)
=
T

T'Z|Z

——o
QO
=
—

NG_PATH
ONE_ W TH NON- LI NEAR BOUNDARI ES.
BY VARYI NG THE VELDI NG
WRE F EED AND VEELDI NG CURRENT
Y AA\DJ USTI NG THE W RE FEED SPEED AND VOLTACGE

033302

ELECTROSLAG VELDING | N JAPAN.

MASUMOTO | ;- TERAI _K

TRANSACTI ONS OF THE JAPAN VEELDING SOCIETY VOL. 2, NO. 1.
APRIL 1971. PP. 42-51. 21 FIG, 7 TABLES |,
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Lan[%uages: ENGL| SH
STUDY . FOLLOWN NG ANSWERS RECEIVED FROM AN ENQUIRY. OF THE
APPLI CATI ONS_OF ELECTROSLAG VELDI NG AND ASSQCI ATED PROCESSES

W TH_CONSUMABLE W

SVERTI CAL ELECTRO- GAS, RE QUDE, ETC) IN
APANESE | NDUSTRY.  FUTURE OF THE PROCESS.

032733

BAR\%EIS'UKQAEGI NI TIATION | N WELD METALS,

EFFECTS OF HEAT I NPUT  VELDING POSITION. THERMAL STRESS
RELI EF TREATMENI,  AND DY C STRAIN AGEI NG EMBRI TTLEVENT

LDING AND METAL FABRI CATION. VOL 40, NO 3. MARCH 1972
P. 95-104 11 FIG. 6 TABLES, 32 REF.,

Languages: ENGLI SH

(ID( TESTS HAVE BEEN USED TO ASSESS THE SI GNI FI CANCE OF A
NUMBER OF FACTORS WWHI CH HAV SHOM TO | NFLUENCE THE
RESULTS OF OTHER BRI TTLE FRA TEST VWELD METAL WAS
DEPOSI TED BY TI_-‘I,E._nELECT ROSLAG, ~ CONSUMABLE GUI DE FLUX CORED
WRE €7 SUBMERGED ARE AND MENUAL MEFAL ARCL “WELDHNG PROEESSES
ON TO MLD ST EEL PLATE. ALSO,  THE VARIQUS WAYS IN WH CH COD
TEST RESULTS NAY BE INTERF‘RETED ARE DEMONSTRATED, .AND THE
| MPORTANCE OF MAKING TESTS TN FULL PLATE THI CKNESS 1S
CONFI RVED.

032398

GO NG UP FASTER W TH NARROW GAP ELECTROSLAG.

BERKQVI TCH |

\{\ELDI NG EHG NEERI VOL.56. NO.  11. NOVEMBER 1971.PP.44-45. |
n S.

a %J}gge ENGLI SH
TH STEEL PLATE | S WELDED AT A RATE OF 44 INH BY A
ROSLAG CONSUMABLE GUJI DE PRQCESS. MODI

UDE A NARROVER GAP, A BASIC FLUX, H GH CURRENIS
GH RATE OF FEED FOR THE FILLER WRE. ~ TESTS WTH PULSED
CURRENT ARE I'N PROGRESS.
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%E%g%%LAG PROCESS SAVES MONEY BUT IT STILL HAS TO BE FULLY

PLQ TED.

APPS R L. PATCHETT B M
PROCESS ENG NEERING ™ JANUARY 1972. PP. 58-60. 7 FIG,
Languzil:gi:es: ENGLI SH

THE” EFFECTS OF REDUCI NG THE ENERGY INPUT,  BY USING H GHER
WELDI NG SPEEDS AND CURRENT AT LOAER VOLTAGES AND OF EMPLOYI NG
BASI C RATHER THAN ACI DI C_FLUXES ON THE QUALITY OF CONSUVABLE
| DE WELDS HAVE BEEN ST TENSI LE Al

QJ DS _HAVE UDI ED. THE | LE AND | MPACT
PROPERTI ESDO_:l_ V\§IE_DED LJO NTS IN TH CK PLATE%IDO:HYQ/(I) L/E)N DSTZEI51I7,4
ahG e e D s i o L e
T e e I e A
PROCESS WFI\)_?:EB ADOPTED FQR PRH%UCTI ON.

031967

E&EULEIL[ECT RCGBLAG VELDING OF BENDING ROLLS,

AUTOMATI C VELDING  VOL.24, NO.7.  JULY 1971.P.70,2 FIG,1

uages; ENGLI SH
A L% DIAMETER ROLL IN GRADE 60 STEEL, WH CH HAD FAILE
BRI TTLE FRACTURE. WAS REPAI RED BY ELECTROSLAG VELDI NG W TH TWO
CONSUMABLE _ GUI DES S| MULTANEQUSLY ENTERI NG A COMVON
DETAILS OF THE PRE-HEAT TEMPERATURES T
PARAMETERS ARE G VEN. NO DEFECTS VERE F
ULTRASONI C | NSPECTI ON.

031596
FRACTEJAR_lE INTIATION N VELD METALS:  EFFECTS OF GEOVETRY AND

E,
G
| NTERNATI ONAL RESEARCH AND DEVELOPMENT VOL. 1, NO
4. 1971, ;81.3 H8 FIG, 6 TABLES. 6 REF.,

W1. MEMBERS REPORT NO. E/33/70 JANUARY 1970.

CTS_OF SPECIMEN SIZE  LOADING RAT
E TO_FRACTURE [N

GATED THF BESLle}J'IXS %OBRI'EA?N\I/EWDRE 000) 1_'ES'IE'S
W TH THOSE FROM CHARPY |MPACT TESTS: TII-I

oUTORVII‘-E\TI ON OF ARC VEELDI NG
PH LIPS WELDING REPORTER NO.71/3, 1971.PP.3-11. 11 FIGS.,,

183) User22113 29oct 82 648

iz
205
55,

A

i

e
g

BRING RELIEF. ~ OFTEN FAl
&%C% BILLTIES PLAYS AN
RNENG. TV
THE _SUBUECT OF PRCFIT.
FACTCR THS_ARTICLE G

PROCESSES AND EQUI P-MENT USED FCR
SHORT SURVEY ON "PROFI TABI LI TY.

314
%LEC%'SR%LAG VELDING THE 30KHWL STEEL |N THE CONSTRUCTI ON OF
M‘-\%HI Nﬁ% FOR THE CEMENT | NDUSTRY.

ozy MG
AVTOVATI CHESKAYA SVARKA. VOL. 24 NO.6, JUNE 1971.PP.43-45, ‘3
FI GS., TABLES, 3 REFS..

Langluzﬁes: RUSSI AN

RUS
A TECHNOLOGY HAS BEEN DEVELOPED FOR ELECTROSLAG VELDI NG THE
J0kAM. STEEL: ~ TH S TECHNOLOGY CAN BE USED FOR PRODUCI NG

|
CAST- AND- VELDED MODELS OF MACHI NES FOR THE CEMENT | NDUSTRY.
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141
APPSUI:\J’FQAELE QU DE ELECTROSLAG VELDING AT H GH SPEEDS
RZEGLAD, SPAWLN CTUA V0L 23, N0 10.CCT. 1071 PP.253-250. 4
& CI;_San geTsA BLPd.

sokisi

1971, 207(15), 59-6L.,

an uagS NGL

LECIR L/Fxg ELECT ROGAS, AND CONSUMABLE NOZZLE VELDI NG
PROCESSES RED.

030637

VELDI NG - A KEY FACTCR I'N SH PBU LDI NG

BOCKHOLT R
10SHI PBUI LDING | NTERNATI ONAL.  SEPTEMBER 1971. PP. 2 3, 6,

Lan Lf\lsqes

EXI?E CUR COST_SAVI NGS HAVE BEEN ACH EVED I N THE
H PYA EURCPE AND JAPAN BY ADCPTING MECHANI SED VELDI NG
ROCEDURES. THE | NVESTMENT POLICIES OF A NUMBER OF YARDS, AND
THE DIFFICULTIES OF MAINTAINING A SKILLED LABOUR FORCE FOR THE

STILL NECESSARY MANUAL VELDI NG ARE DI SCUSSED.

030578

IEI)O_ROCEANSE/I \S/ELECT | ON BY ECONOM C ANALYSI S.

METAL CONSTRUCTION AND BRI TI SH VELDING JOURNAL JULY 1971,
VaL. 3, NO. 7, 281-284, 8 FIGS., 1 TABLE, 6 REFS..

Languages: ENGLI SH

THE™ Al H(R SHOAS THAT, FOR THE WELDI NG PROCESSES CONS| DERED
UNI T PROCESS COSTS [NITIALLY = "DECREASE ~ WTH = [NCREASING
UTI LI SATI ON AND THEN TEND TO A LIM TI NG VALUE VH CH CAN BE
CONSI DERED A PROCESS CONSTANT. THESE CURVES ARE USED TO

PREDI CT THE VELDI NG RATE ABOVE VH CH ANY PROCESS |S MOT
ECONOM CAL. TO SELECT THE CHEAPEST WELDING PROCESS FOR A FI XED

183) User22113 29oct 82 6

PRCOUCTI ON RATE CR AS A GUIDE FOR COST ESTI MATI ON.

030130

A BALLI NG PRESS RECONDI TI ONED BY ELECTROSLAG WELDI NG

SHEKHTER S YA: REZNITSKII A M

AVT. SVARKA VOL. 23, NO. 3, MARCH 1970, PP. 60-61, 2 FIG
1 TABL., 1 REF.,

Lanquages: ENGLI SH

TE OGY_FOR THE REPAI R_OF THE HOUSI NG OF A 1500 T(¢
PRESS:  ELECTROSLAG WELDING W TH CONSUMABLE WRE GUIDE,  USII
Tl%iEI%VM4 TWCKDI é%/IIEEELER ELECTRCDE W RES. THE HOUSING WAS MADE |

2852
EDI NGS OF THE CONFERENCE MAY 14-16 1968 ON VELLC
DI %E'c%' LAR METALS.
METAL CONSR BRIT WELD J V 1 N 12S DEC 1969 159 P.,
Languages: ENGLI SH
NI NETEEN PAPERS COVERI NG NEWER WELDI NG PROCESSES  Fi
CLAOO NB BY VELD DEPCSI TIQN, . TRANSI T|

S
JANTS_~ FOR H GH TEMPERATURE SERVI CE, AND FABRI'CATI ON Al
SERVI CE EXPERI ENCE. DI SCUSSI ONS  ARE | NCLUDED.

8433
EXR/EO\-/FILIN(IZE}? IAS FAST WTH ULTRA H GH SPEED VELDI NG
THE ENG NEER 29 JULY 1971, VL. 233, N0. 6021 , 36-37 , 3 DI GS

2
I

OTIO

Lan ua
Eg I%NCI PLES AND ADVANTAGES OF CONSUMBALE GUI DE VELDI |
DESCRI BED. | NDUSTRI AL DEVELOPMENT OF THE NEW PROCESS W I
DEPE/I\\II\‘I o ON ECONOM C FACTORS AND ACCEPTANCE BY THE | NSURANC

LECTROTECHE FABRI EKEN N V
BRI TI SH PATENT: 1 218 132. FILED: 29 JUNE 1967.
20 JUNE 1968. ,
Languages: 'ENGLI SH

PUBLI SHEL
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(an]

27702
LDING BY FUSION.
ESSOE

SSCE LTD.
BRITI SH PATENT: 1 219 190. FILED: 31 MAY 1968. PUBLLISHED: 30
Languages:  ENGLI SH

=5

APRI L 1969.

PerARd
ET “TURN- ON' TOSHI BA-11-11 PAVILLION AT EXPQO' 70.
WG ENG VAL, 55, NO 7, JULY 1970, PP. 24~26, 7 FIGS.,
Lan%léla%es: ENGLI SH
DES TI ON. OF THE FABRI CATI ON BY ELECTROSLAG VELDING_W TH
CONSUMABLE WRE GUDE OF 1476 TETRAS MADE OF 16 TO 36 MW TH CK

STEEL WH CH ARE THE KEY ELEMENTS OF TH'S CONSTRUCTI ON.

I\/O_H 43, NO 10, OCT. 1970, PP. 75-78, 11 POT.,
N _PITTSBURGH, USA _CF A 64 STORY BULDI THE
DI NG DES OF H GH STRENGTH

UNI EEL BU L X
STRUCTURAL _STEELS(ASTM A36, A572 GRADES 42, 50 AND 60,  ASTM
A514 TYPE F (T-1), AND ~ ASTM A588 GDRAD\I;V %_CO? TE|

_|
m
O
wn
>
_|
m
)
_|
T
m
%2}

(=}
N
~
N
I~
O

|
VELDI NG RELATI VELY TH N PLATES.

BOEKHO LT R

LASTECHN. ~ VOL, 36, NO.12, DECEMBER 1970, PP. 261-268, 13
FIG , 1 TABLE, 7 REF.,

lljg?gﬁages:

PRINCIPLE  OF ELECTROSLAG ‘M CROVELDING . _ METALLURG CAL
REACTI ONS.  ADVANTAGES, PARTI CULARLY | TS LON HEAT INPUT AND [TS
MECHANI CAL PROPERTI ES _ACCEPTABLE IN THE AS WELDED CONDI TI ON.
EQUI PVENT USED, TN PARTI CULAR WTH COATED WRE GUI DE.

027238

E%\EPCEEE%QC ELECTROGAS AND RELATED WELDING PROCESSES.

WG RES. COUNCI L BULL.NO. 154, SEPT. 1970, PP. 1-22, 31 FIG,

| TABLE, 65 REF.

nguages: ENG.ISH
DI EEE NCE BETVEEN THE TWO.  ELECTROSLAG VELDING IS A PROCESS
VWHEREAS ELECTROGAS VELDING IS ONLY A METHOD OF GAS  SHI ELDED

—
QD
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7
WHERE TO_ CONSI DER ELECTROSLAG VELDI NG,
HANNAHS J; LEA
MET. PROGR. VOL. 98, NO.5, NOV. 1970, PP.62-64, 4 PHOT.,

Larl}%ua&es: ENGLI SH

DI FFERENCES BETWEEN CONVENTI ONAL ELECTROSLAG VELDI NG
ELECTROSLAG VELDING WTH CONSUMABLE W RE GUI DE. THE PROCESS
ONLY PROFI T- EARNI NG WHEN PLATES ARE ER 3& IN.TH
EXAVPLES OF APPLI CATI ON: FOR THE P [ OF MLL
MACHI NES, PRESS FRAMES, BRI DGES ETC.

(W)

w

027014
ElCTR(BLAG VEELDI NG OF CAST | RON
RANS. JAP. WELD. SCC. SEPT. 1970. 1.(2), 241-252,

TABLES, 2 SR!EF

S,
Languages:  ENGLI SH
A ELECTROSLAG VELDI NG OF CAST | RON PLATES US| N(
E ELECTROSLAG VELDER 1S DI SCUSSED. U%ES OF A\

—~<

15 FI G5,
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651

13 FG,

M
PP. 34-40,
76-79, 109..

1969,

TANI GUCH
OCT.

N0 10,
ABLE
SH PYARDS.

, 8L (9)-

'WATANABE T:
H

FOR SAVI NG WORKI NG HOURS | N ELECTROSLAG VELDI NG W TH

-SIDE VELDING 1S STRONG | N JAPAN.
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AND AUG
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: : SH
FF- OF THE VAR QUS PARAMETERS OF THE PROCESS ON THE
ON AND THE QUALITY CF THE JO NTS.

, 219-226. 9 FIGS,, 4 TABLES, 3 REFS.,
ng}Jages: ENGI SH

H'S. REPORT_ON VI SITS TO_TWELVE JAPANESE SH PYARDS THE
BAY SCALES “AND2RINGE BENEFI LS ECH VELDERS, — STOGKVARD MAQN
TING CPERATI ONS; VELDER TRAIN RESEASR%@ BR%QG
| NCLUDI NG_ONE_ S| LDI NG, AUTOVATI

AND SEAMS ‘ON THE BERTH AND CONSUMABLE  GUI DE
V\HERE APPROPRI ATE, ~ THE AUTHOR MAKES

0
ELECTROSLAG VELDI NG EQUI PMENT.

DE CONINCK VAN NOYEN
f (I;{EV 1SC|_1JD. VDL. 26, NO 1, QST QUARTER 1970, PP. 30-39, 21

'IE%E uages: FRENCH

(GENERAL ON ELECT R(BLAG VELDI NG E&f PMENT: SPECI ALI SEO
SEM - AUTCMATI C.__ AND UTQVATI C INES (WTH CONSUMABLE
WRE-GJ DE,  FCR HEAVY THICKNES FOR VELDING WTH ADDI TION
OF METAL POWDER): JIGS: SOUCES.

023836
IEI)IE ISNIJNG FOR THE NEWER VEELDI NG PROCESSES.

CKS J G
ENG NEERI NG DESIGN 70 PP. 4-10. 14 FIGS., 3 TABLES. |,

L%%@%w
FI V O: THE NEVER VELDI NG PROCESSES - _ PULSED
ARC BEANN PLASMA _ARC, MABLE GUIDE,  FR CTION
VEELDI NG AFTER A INTRODUCTOQY EXPLANATI ON OF THE MODE OF
QPERATION OF EACH PROCESS  THE| R SCOPE AND LI M TATI ONS ARE
CONSI DERED FROM THE DESIGNER S PO'NT OF VIEW

022895
ELECTROSLAG MELTED TRANSI TI ON-PIECE UNITS AS AN ALTERNATI VE

183) User22113 29oct 82 652

TO DI RECT VELDI NG,
BENNETT A P. EATON N F
VETAL CONSTRUCTI ON. AND BRI TI SH VELDI NG

125, DECEMBER 1969, 59-65. 10 FIGS.. 16 RE

Languages: ENGLI SH

JOURNAL VOL. 1, NO.
FS.,

022658

VERTI CAL POSI TION VEELDI NG,

SNLEGON K

PRZEG.. SPAW  VOL 20, NO 9, SEPT 1968. PP. 213-22,
9 TABL,

LanPuages POLI SH

16 FIG

ELECTROSLAG __ WELDI NG W
VARIABLES FOR_THI CKNESSES FROM 12 TO
THE WELDING TIMES FOR QUS

D ON_THE TYPE
PROPERT| ES OF THE VERTI
SH ELDED AND ELECTROSLAG PROCESSES.

I
TR =S
= Och_:'p:ll

2

o

o=

:

=

=

=

=

9

&5

ma
E—~NS S

I_
—]
=
Q

CEPTIBI L1 TY TO BRI TTLE FRACTURE OF CONSUMABLE GUI DE
BOTH CONVENTI ONAL AND_NARROW GAP) MADE TN 1 1/2 IN
MLD STEEL PLATE WAS | NVESTI GATE AND COVPARED
HE PARENT METAL AND OF SUBMERGED ARC VELDS BY
DROP | GHT TEST. THE EFFECT OF VARI ATI ON
I AND_ PROPERT] E(S;;I CE

) D METAL WAS SHOMWN TO GV
L- DUCTI LI TY TEMPERATURES SUBSTANTI ALLY SUPERI OR TO THAT OF
RENT PLATE,  BUT | NFERIOR TO THAT OF SUMERGED ARC V\EI[E
(

%2)
=
—
—
m
_O

=

"z

USI NG_NARROW GAP JOI NTS CONS| DERA
OVER 20 FI/HR) COULD BE ACH EVED
BOTH VELD AND HEAT

THUS REDUCI NG THEREFCRE,
AFFECTED ZONE GRAIN SI ZE.
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021944

ELECTROSLAG VEELDI NG W TH COATED CONSUMABLE NCOZZLES.

MATSUOKA T: ARAKI M SUZUKI H MRAI K

BRWG J VOL 14, NO6, JUNE 1967, PP.287-98. 16 FIG 8
TABL, 3 REF.,

o ul? eT/E EN%I{BHAPPLI CATI ONS OF A NEW AND | MPL| FI
ELECT R(BLAG VELDI NG NTSET}S PROCESS. CT EI§ gdl? &g 5[-)
TH'S PROCE EQUI PMVE ED, VLD NG PR(I:EDURE TYPI CAL

RATI NG CO\IDITO\IS POSSIBILITY OF VELDI NG MLD(RHIGH
B(I] ENGTH STEEL PLATES 12 TO 60 MM TH CK WTH A SING.E TED
NSUMABLE WRE GUIDE, 150 MM THCK WTH 2 WRE GUJ DES AND 250
\AI\/HI_DEHI CK WTH 4 WRE GQUIDES. MECHANI CAL PROPERTI ES
E%]TT{(BLAG FOR KW NARA PONER STATI ON STRUCTURAL.
WOG NEWS NO 133, APRIL 1968, PP.5-6, 4 FIG 2 TABL.,
Langi_ua es: ENGLI SH
AL FI CATL ON_ OF THE PROCESS ( ELECTRDSLAG VELDI NG W TH
U{W—\BLE WRE GU PRODUCTI [N SHOP OF BUTT WELDS FOR

T

DE) :
M\, ELEVENTS MADE G:ESZS EISN. TH CK PLATES AND COLUWNS

020854
E _CONSUVABLE NOZZLE ELECTROSLAG VELDI NG PROCESS W TH

TH
MOVABLE ~CURRENT TERM NAL

MA M _I SH KAWA Y; JSHI MAMOTO T

NAKAJ|

M TSUBI SH  TECH. REV. AN 1969, 6, (I), 1-9.,

Langua%es ENGL| SH

N _AUTOMATI C. SI NGLE- PATH VERTI CAL VEL DI NG_ METHOD

SIMLAR TO THE ORDI NARY TYPE OF CONSUMABLE NOZZLE VEELDI NG
THE APPARATUS AND | TS OPERATION 1S DESCRIBED |N DETAIL.
QUALITY OF |-HE VELDS PRODUCED BY THE NEW METHOD HAS B
['NVESTI GATED AS A FUNCTI ON OF VELDI NG _ VARI ABLES: THE
PROPERTILES OF THE WFLD ARE DI SCUSSED. THE PROCESS |'S MJCH
CHEAPER TI-1AN CURRENT VELDI NG METHCDS.

020852

\{\EE/I:\DIONG THE HEAVY ONES.

AMER  MACH _ 7 APR 1969, 113, (7), 92-94.,

Lag&lzjages: ENGLI SH

LA VELD  JONTS

| N RAILS NEEDED FOR GANTRY- TYPE.
RODUCED B

NUMVERI CALLY CONTROLLED MACHI NI NG CENTERS ARE P Y
ELECTROSLAG VELDING WTH A CONSUMABLE GUI DE SYSTEM THE
'ISJAS'ITE'IMV‘DUSED DI FEERS FROM OTHER CONSUMABLE GUI DE SYSTEIVSI_I IOIQII

U
X5

COF_THE_THREE AVAI LABLE VELDING HEADS HA
CHANI SMS_TI | AT_MWE TH RCDE FROM S
ALLONNG THE SYSTEM TO WELD TH CKER MATERI
(RM NETRATIO\I AND FEWER ELECTRODES. WE
6 X 204 IN. HAVE BEEN PRODUCED WTH ONLY

=

i

m

)

m

=
M
5

183) User22113 29oct 82 653

AND A SAVINGS OF 65 MANHOURS IN VELDING TI ME.

0208,4g
VRAT'S P IN VERTICAL VELDI NG

SQREF E_,_

LD ﬁssmnugmn ; MAR,Z&B&J 42, (3), 77-79.

FGJR MAKES of WELDERS AND THEIR capabl lities AND OPERATING
FEATURES ARE DESCRIBED. ~ THEY ARE UTO\/ATI C VERTI CAL
ébﬁ%%[';\c T(UII-HSATY A RC?AND THE VLEJRTO\/IATI G
WELDERS BY LI NDE. ALL T Aﬁ% OF
ELECTROSLAG (R ELECTROGAS VELDING ~ PLATE TH CKNESSES FROM 3/ 8
TO 24 TN CAN BE WELDED, DEPENDING ON THE MACH NE CHOSEN.

I ONE
MACH NE CAN WELD HY90, HY80, AUSTENITIC STAINLESS AND H G+C

STEELS, MONEL AND | NCONEL.

020700

VELDING I N MODERN SHI P CONSTRUCTI ON.

CUTHBERT O

VELDI NG AND_METAL FABRI CATION APRIL 1969, 37, 4, 122-132,
14 FIGS., 4 TABLES

La%ua es:

O: NG PROCESSES AND TECHNI QUES | N USE AND

AVAI LABLE FOR USE IN SHI PYARDS |IN THE UK URCPE_AND LI APAN.
USE OF MANUAL AND AUTOMATI C PROCESSES 1S COVPARED FOR THESE
THREE  AREAS , TOGETHER . W TH _PRODUCTI ON _ TECHNI QJES AND
SCHEDULI NG, THE AUTHOR CONCLUDES THAT GOQD (RGA ATl ON,

ACCURATE FI T-UP_AND FLEXIBILITY OF WORK FORCE AND V\EL(] NG
METHOD ARE TH E DECI DI NG FACTORS IN SHIP BU LDI NG
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TENP. IN THE TRANSVERSE AND LONG TUDI NAL SECTION OF THE
020658 SPECI MEN WERE DETERM NED. EFFECTS OF COCLI NG RATE ON THE
ELECTROSLAG VELDI NG W TH CONSUMABLE GUI DE ON THE BANK OF 8L:JRFACED METAL STRUCTURE AND RELATI.ONSHL P BETVEEN THE STRENGTH
AVERI CA_WORLD HEADS}UARTERS BU LD NG THE VELD SEAM AT VAR QUS MO- CONTENTS | N THE SURFACED METAL
AGC T. HAMPTON J A AND AT VARI QUS RATES OF COOLI NG VEERE | NVESTI GATE
VELD. J. EC_ 1968, 47, (12), 939-946. ,
L’zipr%ua es: _ ENGL| SH
| L FULL PENETRATI ON PLATE VELDS |IN A-441 AND A-36
STEEL BOX_COLUWNS UP TO 47 ET LONG ARE MADE BY ELEgrR(BLAG 014878
LDING WTH A CONSUMABLE GUI DE_TUBE A FLUX COATI ON THE MANAGVENT TAKES A LOOK AT THE NEW GENERATI ON OF VEELDI NG
SIDE  OF THE TUBE PROVI DES ELECTRI CAL | NSULATI ON AND PROCESSES.
AUTOMATI C FLUX ADDI TION DURI NG DING _ COPPER MOLDS, WTH OR [RVING R R
THOUT WATER COCL| r\%\‘ ARE ATTACHED TO THE WELD JONT TO SERVE [RON AGE.  VOL. 201, NO 12. 21 MARCH 1968. PP. 81-88.,
S DAMS_FOR THE MOLTEN METAL. A ZADER CENT_WMWN WRE IS USED TO Lar&%l\J/a%svs: ENG.I SH
OBTAIN_THE_REQUI RED 50, 000 PSI_ Y| ELd STRENGIH NJO’ 000-90, 000 A | OF NEW VELDI NG PROCESSES | NCLUDES: ELECTRON BEAM
PSI ULTI MATE STRENGTH, ' 22 PER CENT ELONGATI ON ANd 40 PER 'CENT VELDI NG VERTI CAL WELDI NG BY ELECTROSLAG ELECTROGAS,  AVA AND
DUCT| ON OF AREA. TYPI CAL VELD CONDI TI.ONS ARE TABULATED FOR CONSUMBBLE- NOZZLE ELECTROSLAG PROCESSES:” MG WELDING _ FI LLET
VARl OUS_PLATE THI.CKNESSES. [ LLUSTRATI ONS SHOWN THE L WELD VELDI NG_USI NG CONVENTI ONAL SOLID WRE SH ELDED BY A OPEN ARC
E USED TO JO N_CONTILNULTY PLATES TO FLANGE MEMBERS AND OR GASLESS FLUX- COREO WRE PROCESSES;, PULSED ARC POWER SQU
THE U VELD SEQUENCE USED TO JON THE PLATES TO VEEB MEMBERS. A VELDING ~ CYCLE SURGE_SYSTEM WH CH CAN BE PULSED AT 60 OR 120
= JE ~ FLANGE IS ALSO VELDED BY TH S METHOQ CYCLES ,  OR CPERATE AT _CONSTANT POTENTI AL PI NCH_ARC SYSTE|
LONG TUDIL NAL PARTI AL PENETRATI ON_ VELDS ON THE COLUMNS ARE VH CH CAN BE USED WTH SOLI D FLUXCORED W RES AND W TH
PERFORVED BY A CONVENTI ONAL SUBMERGED- ARC PROCESS W TH THE SUBMERGED Al LDl LI NDE'S HOT W RE WELDI NG PROCESS, | N
DUAL ELECTRCDE DI RECT CURRENT- ALTERNATI NG CURRENT SYSTEM WH CH A _SEPARATE PONER SOURCE |S EMPLOYED TO PREHEAT THE
FILLER METAL: PP GA CHANI SED VELDI NG THE WATER VELDER
| CH DI STILLED WATER |'S USED: AND THE PLASMA NEEDLE A

020634
VELDI NG I'N EEURCPEAN SH PYARDS.

NORCROSS _J
METAL PROGR. J,IAQH 1969, 95, (1), 88-92.,

Languages: ENG

RE DEVELOPMVENTS USED | N EURCPEAN SHI PYARDS | NCLUDE:. A
ONE- SIDE VEELDI NG PROCESS USI NG BLENDED POWDERS ~AND AUTQVATI C
VELDING WTH EILTHER THE GAS METAL ARC PROCESS CR SUBMERGED ARC
PROCESS TO L-JO N DECK PLATES: A VAR ATION OF THE ELECTROSLAG

PROCESS SCO\ISUMABLE- NO22LE VELDI NG wigH | S UseD To MAkE
VERTI CAL JONTS AS IN THE VELDING OF DECK STI FFENERS | N
PLAC EF)Q: AN ELECTROGAS VELDING HEAD MOUNTED | N AN ENCLOSED
T AND EASILY MOVED BY CRANE FROM JONT TO JANT IN THE
WELDI NG VERTI CAL JONTS | N HULL PLATES; GRAVI TY FED
ELECTRODE CH | NCREASE QUTPUT. ANd REDUCE CPERATCR FATI GUE;

?A/EEFD'I'SI CAL- DOW ELECTRODES FOR_SI NGLE- PASS VERTI CAL _ FILLET

014938

HEAT CONDI TI ONS OF ELECTROSLAG SURFACING OF STEEL GI3 ON TO
LOW CARBON_STEEL.

SHVARTSER A YA ZOLOTAREVSKY D B

AVIOVAT. SVARKA APR™ 1968, (4). 16-19.,

Lan%%%ggs: ENGLI SH
ELE LAG SURFACI NG EXPERI MENTS OF STEEL GL3 ON ST. 3 WERE
CARRIED QUT USING A CERAM C CONSUMABLE TIP. DI STRIBUTIONS CF

013778
Ell-:QFCT ROSLAG VELDING W TH CONSUMABLE NOZZLE.

ON_S
NORGAS TIOS VOL 32, NO 2, 1968, PP.29-31, 9 FIG,
h&g%a es: NORVEG AN

DESCRI PTION OF TH'S PROCESS,
70 100 WM TH CK

SU TABLE FOR VELDING PLATES 12
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,_\
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—~
~
=2

PROSPECTS OF ELECTROSLAG VELDI NG

- VAR PRO ZV VOL 13, NO 11. NOvV 1967. PP.27-30, 6 FIG 14

VET T2
5
=2
>U'J

>
=
lww)
s
c
2

CETE
en— T3
—s OO

DTECHNI QUES,
THE VELDI NG TECHNI QUES
[DING  DISTORTIONS _AND  F

AND RATES OR (R
ELIMNATING __ THE REQUIREMENT OF A H GH TEMPERATURE HEAT

ECONOWY  AND

TCRVBEN K
VE| SETEKNI KK VOL 22, NO 5/6 DEC 1967, PP. 89-92, 94-97 AND
10 , 20 FIG 5 REF

N&g\%E Gges NORVEG AN

013207
APPLI CATI ON OF  ELECTROSLAG VELDI NG W TH CONSUMABLE W RE
CONSTRUCTI ONS

; | R
VOL 20, NO 3, MARCH 1968, P. 135, 1 FIG

La%ages RVAN

FROM DOC. 11 S/ITWXLI-I-2-67

VAKI OUS_ APPLI CATI ONS OF ELECTROSLAG VELDI NG W TH BARE OR
COATED CONSUMABLE W RE QU DE. RESULTS OBTAINED W TH EACH
METHCD. THE MAIN ADVANTAGE OF TH'S PROCESS IS I TS ECONOWY.

ﬁ%

012202

VERTI CAL  ELECTROSLAG VELDI NG
MARCHAL M

PRAT. |ND. MEC. VOL 55, NO 12,

H% ! FRENCH
anguage.
F%&Hg

RINCI PLE OF THE ELECTROSLAG VELDI NG PROCESS; PROCEDURE:
Eg)l PVENT: FIELDS OF APPLI CATION, WELDING WTH CONSUMABLE W RE

DEC 1967, PP. 335-38, 10

012197

183) User22113 290ct 82 655

%LRJTE%TIPCV\I\ELDI NG OF BUTT JONTS IN T-SECTI ON COMPONENTS.
REAVT SVARKA VOL 20. NO 6. JUNE 1967, PP. 53-54. 5 FIG 2

Languages:
%I\?G (]: THESE SECTIONS WTH A DEVI CE ALLON NG THE
THE WELD POOL, ~ CONSI STING OF A THREE
ELECT R(DE AUTO\/ATI C VELDING HEAD, TWO SIDE ONES AND A CENTRAL
ONE W TH_ CONSUMABLE W RE GUIDE.  VELDING STARTS WTH THE THREE
ELECTRODES SI MULTANEOUSLY.  DESCRI PTION OF THE PROCEDURE.

011633.
HA%[()]EIE(L:JI%ELE QIDE WTH CERAMC FLUX FOR ELECTROSLAG
ZOLOTAREVSKI | D B CHERNYSHENKO | G GANZHA V F' OYBRIN N G

SVAR PROZV VO 13, N0 4 APRIL 1967, PP.36-37,4 FIG| TABL.,

Lanquages: ENGLISH

DESCRIPTION OF TH' S HARDFACING PROCESS = AND OF THE
PROCEDURE. OESI GN OF (UI DES USED ACCORDI NG TO THE WDTH OF THE
HARDFACI NG TO BE CARRIED QUT.

011607
UMABLE NOZZLE ELECTTOSLAG WELDING OF M LD STEEL.

COPLESTON F_W
TAEEB)LANSK TEKN. TIGSS.D  VOL 90, N0 5, MAY t967,PP. 167-74,9 FIG3
LanPuages DANI SH

011223
THE ELECTROSLAG WELDING OF TI TANNUM WTH A CONSUMABLE GUI DE.
GUREVI CH S KOVPAN YA YU

; éEVE SVARKA VOL 20, NO 1, JAN 1967, PP 65-8, 4 FIG 2 TABL,

Lan%uaB?eS' ENGLI SH

TY OF WELDI NG LARGE _COVPONENTS I N TITANL UM ALLOYS
BY THE ELECTROSLAG_PROCESS. USE OF ARGON FOR SHI ELDI NG THE
LIOUD METAL FROM THE SURROUNDI NG AIR
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0
CTRosLAG VELDING W TH COATEO consuveBLE NazzLEs.

UOKA T; ARAKI M SUZUKL H_ MJRA

BR WG J. ' VOL 14, NO6, JUNE 1967, PP 287-98. 16 FIG 8
TABL 3 REF.,

%}(&Ja&gs ENGLI SH
o IO AR PRI CRORC AJLAG SIiE
TH S P SS CFJI PVENT USED.  VELDI NG P DURE TYPI CAL
QPERATI NG_CONDI TT ONS, POSSI BI LI TY OF
STRENGTH STEEL PLATES 12 TO 60 MM TH CK
CONSUVABLE WRE GUIDE, 150 MM THICK WTH 2
VI\@VIDSTHICK WTH 4 WRE ‘GJ DES.  MECHANI CA

?IN%UMABLE NOZZLE ELECTROSLAG VELDING OF M LD STEEL.

COPLESTON F

SEC. OO\/IVO\IV\EA H WG CONF.  LONDON 1965, PP. 55-62, 9 FIG
3 TABL, 6 REF._DISC. P. 79.,

Lang[%aRIeGs ENGLI SH

VELDI TECHNI E Usl NG A S NGLE oRrR SEVERAL W RES.
TH CKNESSES OF PLATE AND L NGTH OF WELD VWH CH MAY BE WELDED.
SPECI AL TECHNI ES FCR V\E | NG | RREGULAR SHAPES ENC(lJNTERED I'N
SHI PBUI LDI NG THE | NDUSTRY. COVPARI SON OF  THE
MVETALLURG CAL AND OO\IG\/ICA ASPECTS OF TH' S PROCESS W TH
THOSE OF CONVENTI ONAL ELECTROSLAG VELDI NG



APPENDI X C
GENERAL GUI DELI NES FOR FITUP OF TEST ASSEMBLIES



Run-On/Run-Off Block Locations - Typical Top and Bottom

O) Note:

Shaded Areas Need
To Be Cleaned

/// _ Strongback Locations - Typical Both Sides

/

T

Figure C-1
Prepare Castings



Straight Edge

| Keep these faces aligned * 1/1 6. Use
“Long Straight Edge And Grind As Needed.

Sim
PT2S.1 \ / EIV.1
Typ Top 273 | I \Typ 3 Sides
And Bottom . Top And Bottom
Figure C-2

Add Run-On/Run-Off Blocks
(Apply To Both Castings)



Spacer Plate Thickness Should
Equal R.O.b.

Dimension "A" Should Be
1-1/2”  Min. 2-1/2” Max.

— I»

PT2$.1> g;g l‘\ﬁ Add Spacer Plate (One Casting)

Figure C-3
Add Spacer Plate (One Casting)



Figure C-4
Fabricate 4 Or 6 Strongbacks

Note: Shaded Areas Need To
Be Cleaged.

Dimension “A"” Should Equal The
Shoe Width Plus 1”.

Dimension “B" Should Equal The
Shoe Thickness Plus 1/2”.



Figure C-5
Fit Castings Together

Place The Casting With
Separation Plate On An
Assembly Platen.

Insert A Pipe Or Round
Bar As Shown. This Also Should
Be Equal To R.0.B.

Land The Top Casting
Onto The Separation Plate
With A Crane. Lower

The End Until It

Rests On The Pipe.

Align The Castings,
Keeping The Faces In

The Proper Orientation.
Use Wedges To Achieve
R.0O.t. Remove Pipe.



PT2S.1

N |

Mark Strongback Location
PT2S.1 Based On Cooling Shoe Requirements.
Typ All Tack All Strongbacks.

Strongbacks - Tack Spacer Plate To Top

Casting.

Complete All Welding.

é“ZL__;
éZ_J

Be Sure You Can Insert/Remove
All Of The Cooling Shees.
Relocate Stronabacks If Necessary.

Figure C-6
Attach Strongbacks



Figure C-7
Finished Test Assembly




To deternmine guide tube spacing., S, in inches fromtube edge to tube edge

g =T =N(D)=0

\Wer e:
T = Thickness of joint in inches
N = Number of guide tubes
D = Qutside diameter of guide tubes in inches
0 = GCscillation anplitude in inches
For Exanple:

To weld a 12 3/4" thick joint using four 5/8" dianeter guide tubes,
and a 1-3/4" oscillation anplitude

¢ .12.75 - 4 (.625) - 1.75
3

2.8, use 2-13/16"

Figure C8



Figure C-9
Establishing Guide Tube Spacing






Figure C-11
Wﬂl!]ﬂl" rl")ﬂl!:“l" Q“ﬂ[lﬂ“ﬂ r"l'\ Cl]l‘fqﬂ r"llhﬂh‘



4

Figure C-12
Completed Guide Tube Rack



Use This Area

Place Welding Head
As A Workbench

On This Side

Run Ground
Cahles Thru
N

/

I -

Place Test
Assembly In Stand.
Do Not Tack!

- Attach Ground
Cables.

Figure C-13
Installing Test Assembly



Feed Approximately
1” Of Wire Into
Guide Tube.
Install Guide
Tube Rack Into
Welding Torches.
Tighten All

Torch Boits.

Use Vertical
Travel To Set
Stickout.

e

Figure C-14
Guide Tube Rack Installation



Keep Rack Parallel
To These Faces

Figure C-15

Guide Tube Rack Alignment

Guide Tube Rack

Must Be Made Parallel To
Joint Faces, Centered, And
Aligned Vertically.

Use Fine Adjustments

On Welding Head

To Control Rack

Location.

After Alignment

Is Complete,

Tighten The Welding
Head Completely And
Tack The Casting

To The Stand.

Check To Assure

Rack Is Still

Centered Between

The Two Faces.



-16

C
uide Tube Rack Installed In Joint — Side View

Figure

G



Move Rack To An

Extreme Using The
Oscillation Control

Switch.
Using A Straight Edge
(Away From An Insulator)

Line Up The Guide Tube
And Joint Sides.
Adjust The Limit Switch
Stop As Needed.
Straight Edge Should
@ Touch The Tube At
- Top And Bottom.
Measure And Record
1 ' The Oscillation
@ Amplitude.
] ; Move Rack To
Opposite Extreme.
1 Use The Straight Edge
@ To Check That Side.
Adjust Limit Switch
Stops As Needed.
f~ Use Stopwatch To
3 Set End Dwells.

Oscillation Amplitude

/L—' Then Use The

Oscillation Speed
Contral To Achieve

The Proper Cycle Time.
(Cycle Time = 2 Dwells +

1 Traverse)

Figure C-17
Set Oscillation & Dwells



Water In ~ Water Out

‘l' ? Quick Disconnect Fittings
X v

- Measure Dimensions A
& B, From Edge Of Shoe
” To Center Of Bevel.
R.0. 1/8
04 in - Scribe Dimensions In
. Circles Shown, On T
ircles Shown, On Top
| @ 'a {\ | Of Shoe. The Disconnect
Fittings Must Be At
The Top.

- Inspect Shoes For
Damage, Leaks, Etc.

<__"a II* ‘ llb ” ’

Figure C-18
Check & Measure Cooling Shoes



Out

In-Line

Thermometer
Copper— |

Cooling
Shoes

=~ Out
In —rr-

Scribe Lines— |

Scribe Lines “A”" &
“B"” On Each

Side Of The Joint.
Mark Both Sides

Of The Casting.

Insert Shoes From
The Top And Align
With Scribed Lines.
Wedge Shoes In
Plate. Recheck
Oscillation - Guide
Tube Rack Should
Not Bump Shoes.
Turn On Shoes

At Max. Pressure
And Check Operation.
If Satisfactory, Shut
Down And Remove Shoes.

e

Figure C-19
Install Cooling Shoes



To determine wire needs for a certain joint

(1) Wdth x Length x Thickness = Joint volune (in’
NOTE : Include run-on/run-off tabs in length

(2). Joint volume x .283 #/i n’= nunber of pounds of wire needed for the
joint.

(3) Add 3 to 5 pounds as a safety factor.

( 4 ) Divide the nunber of pounds required by the number of guide tubes.

For Exanmple:

To weld a 10-3/4" thick, 26" long joint, with a nominal root opening of
1.25 using 3 guide tubes

10.75 x 26 x 1.25 =350 in’
350 in*x .283 #/in°= 99 |bs.
991bs+5=1041bs

1 04/3 = 35 pounds per roll

Determining Wre Needs
Figure C 20



- Center The Guide Tube
Rack From Side-To-Side.
- Determine Wire Needs
For Joint, From Figure C-20.
Put Wire On Stand.
- Lower One Of The
Center Wires Down, Into
A 17 Ball Of Steel Wool.
Lower All Other Wires
Until They Are Recessed 1/8”,
- Again Insert And Align
The Cooling Shoes. Wedge
Them Tightly Against

ernnnhanbc llea Ac

llllllll NJds VOUL Mo

Many Shoes As Necessary

To Make Sure The Jeint
Place Flux Is Enclosed At Least To
Here The Middle Of The

Run-Off Block.

’%‘/ - Seal The Bottom Of The
/H Shoes, And Any Gaps
0 Between The Shoes And

Casting Greater Than 3/32”
With Heat Resistant Putty.

[,

- Aﬂnnh Wn

Idinea
Faeaus lul .9 I

To Torch Rack To
\

Innrnnean Derddla
llll.ll CUov 1 uuuu:

- Preheat Sump If Necessary
- Attach Voltmeter And
Arc Time Recorder.
- Piace A Layer Of
Flux Across The Front
Run-Off Biock. Keep
Figure C-21 Extra Flux, Burning Goggles,

Preparation For Welding :::pg:t;g; V‘)lvr:rnkcl‘lﬁz,aPhers,

- Secure Area, Have
Fire Extinguisher On Hand.



APPENDI X D

VELDI NG DATA SHEETS



The use of various preheat tenperatures during
the project was for assuring noisture renoval

prior to welding, not for achieving certain

heating/ cooling rates.



ELECTROSLAG DATA SHEET mnmwgswssmpbuilding
ﬁ 2. WIRE CONSUMABLE GUIDE 5 plate Preheat (min)  125°F
S ELECTROSLAG WELDING £ VERTICAL UP X method Torch
£ 8 casting Tempstick
o measured by
: Power Supply CONTROLS: i
ok Hobart RC-1000
85 Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
WE ] wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
g | Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
g [ Brand Hobart PS-588 Hobart Type No. 58 Commercial
= Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
| Dimensions 16"L x 12"W x 6"T |.«| Hobart Type No. 59 % Brand/Type I,inde 1 24/F74
2; PO/Heat/Lot : 39 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
D= | specification MIL-S~15083 Gr. B |25 L | Remained warm to touch
gm Size/Type 24" Long/Copper J&I X Satisfactory Visual Defects ) X Satisfactory
5’ 0| Flow N/R §3 Description §'§ Unsatisfactory °
] % Max Temp 190 °F |L3 Good Appearance  |i [ proceaure 0900-003-9000 CIL 1
Joint Design & Details
ReOey
L. - 1a n "
ReOey =1 1/8 i— 6/16
= 1w n "
l R.O.b 1-1/8 -l_- (1)/ 16

%

g

»r

R fo b l l GUIDE TUBE SPACING 3 1/8"
WIRE AMPERAGE OSCILLATION
FEED [vOLTS 'é;i%;g?g: PER
SPEED . WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
155 50 1=-1/2 450 3 12 5 1 3/4
ipm v in. A sec. sec, cpm in.
-
o
<
it
(7]
U]
: Y Y Y
4 4
ElY | Y Y \
3
Technicians/SSN Charge Date Joint No.
Spence 1026M-9 7/1/83 M685-1




ELECTROSLAG DATA SHEET Newport News Shipbuilding
ﬁ —— WIRE CONSUMABLE GUIDE 5 e Dlate Preneat (min) 175°F
7] E VERTICAL UP Torch
[ g ELECTROSLAG WELDING § x casting method Tempstick
measured by
ir| Powersuepty I poyo ot RC=1000 CONTROLS: -
;";5 Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMF AREA ONLY
Iw5 Wire Feeder Hobart Hobart Multi~Wire Oscillator Interpass N/A
i | SizerType 3/32" Dia./Solid Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
Jg | Brane Hobart 25-P Hobart ‘Type No. 58 Commercial
'E Z 1 Sspecification AST™ A108 Gr. 1018 ASTM A108 Gr. 1018
;o | Bimensions 16"L x 12"W x 6™ . ¢« Hobart Type No. 59 Brana/Type Linde 124 & PF-2
25 || PosHest/Lor N/R a2 5/8" Inside Diameter 5 Storage FLlUX oven @ 250°F,
"”E Specification ‘MIL-S~15083 Gr. HZ¢S Iy Remained warm to touch
y p Size/Type 24" Long/Coppez ad HEansfactory Visual Defects o Satisfactory
,g C| Flow N/R §§ Description gi— Uns§ istaciory N/A
FG | Max Temp 180 °F £2 e [Promea  0900-003~9000~C1 1

orrt-Desym DTS
' W R.0.

L' RoOot

' R.O.b

1-1/4" + 1/16"

1-1/16" + 1/16

| A
; 1
: L r
i
: -Q '0. b " GUIDE TUBE SPACING 3'1/8"
WIRE AMPERAG!
FEED | voLT E‘;g‘éﬁ;‘f PER OSCILLATION
SPEEL WIRE 3WEL [ CYCLE TIME | FREQUENCY | amPLITUDI
155 | 50 1-1, 450 : 12 5 1-5/8
ipn | v in. A sec. cpm in
o
[}
)
e ; .
!
| | Y Y
Y
I | [ [ | | ' |
Tecnnicans'S5% . Charge Date Join: Ng.
Spence 1026M=9 17" 7/7/83 | 1685~ 2




ELECTROSLAG DATA SHEET I:memgswssnipbunding &
ﬁ 1 __ WIRE CONSUMABLE GUIDE 5 x plate Preheat (min) 125°F
8 ELECTROSLAG WELDING £ VERTICAL UP ; method - Torch
E 8 —— casting : Tempstick
a Q measured by
dp | PowerSupply  iHobart RC-1000 CONTROLS: T
S5& | Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
92| wire Feecer  |HObart Hobart Multi-Wire Oscillator Interpass N/A
.t | Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
g'& Brand Hobart PS-588 Hobart Type No. 58 Commercial
T2 ] Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
ol | Dimensions 24"L x 12"W x 4"7T «| Hobart Type No. 59 « | Brand/Type Linde 124/F74
@F | PO/Heat/Lot 22| 5/8" Inside Diameter 3 storage Flux oven @ 250°F,
95 [ specification |MIL-S-15083 Gr. B |£ £ { Remained warm to touch
g{ﬁ Size/Type 24" Long/CQpper "?(J Satisfactory Visual Defects 2 Satisfactory N/A
go Flow N/R %3 Description g’n-: Unsatisfactory
8% | MaxTemo  85/100 °F |32 Good Appearance  Ii* | G
Joint Design & Details
v e
L] .t
L ROy = 1-1/2° + 1/16"
_ e " 1"
| 1 ReOey = 1-1/4" + 1/16
t A
/ GUIDE TUBE sPacing  N/R
ROp — :
WIRE AMPERAGE OSCILLATION
FEED |voLts |E5=STRODEL per
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
155 49 1-1/2 420 3 11 5 1
ipm v in. A sec. sec. cpm ine.
.
@
<
=
(0]
175 47 420
ipm v a A
o Y Y ) Y
z
z
3
3
[«4
Technicians/SSN Charge Date Joint
Byrd 026M-9 11/9/83 *"Med5-3




ELECTROSLAG DATA SHEET

. ATanneco Company

0 z o
g 2__ WIRE CONSUMABLE GUIDE o A plate Preneat (min)  125°F
o ELECTROSLAG WELDING z VERTICAL UP casting method Torch
S 9 Tempstick
measured by .
g | Powersupel Ipgobart RC-1000 CONTROLS: T
Zia [ Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
w2 | Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
E,lr_’ Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
g | Brand Hobart PS-588 Hobart Type No. 58 Commercial
iL=| Sseecification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
wo | Cimensions 24%L x 12°W x 4°T |.x| Hobart Type No. 59 « | Brane/Type Linde 124/F74
2| PorHeat/Lot 32| 5/8" Inside Diameter S | storage Flux oven @ 250°F,
221 specitication MIT-S-15083 Gr. B |29 i | Remained warm to touch
‘ég Size/Type 24" Long/Copper _‘&| X Satistactory Visual Defects 4 Satisfactory
_OJ g Flow N/R ga Description %lu-: X Unsatisfactory
Q4 [ Max Temp 125/100 °Fli3 Good Appearance & | Procedure 0900-003-9000 CL: 1
Joint Deslgn & Details I V l I -
R.O L .
S “
;S
L ReOe = 1-3/8" + 1/16“
t -0
R-Oo = 1=1'/I4" + 1/’16"
/| ' ’ " °
“ 1
2.0 I ’ GuIDE TUBE spaciNg  N/R
WIRE AMPERAGE o
FEED |voLTs |ELECTRODE PER SCILLATION
SPEED It ity WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
185 5N 1.1 79 ANE 2 44 I3 4
Vst -\ . V] & e X - i1 - 4
ipm v in. A sec. SeCe cpm in.
|28
[+4
<
-
1]
170-
175 45 420
o | ipm v A
Z
g Y Y ' Y
3
+4
Technicians/S5N Charge ~ | Date ~ Joint N
Byrd 1026M-9 11/16" /83 *"M685-4

News Shipbuilding &&=



ELECTROSLAG DATA SHEET Newport News Shipbuilding
13“ 3. WIRE CONSUMABLE GUIDE 5 plate Preheat (min)  125°F
] E VERTICAL UP Torch
o) E o G WELDING X thod
g LECTROSLA LDI § casting metho Tempstick
measured by
di | PowersSueely Ipohart RC-1000 CONTROLS: -
gﬁ Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
WZ | Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/a .
x| Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
j'&' Brand Hobart PS-588 Hobart Type No. 58 Commercial .
L= | Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
wo | Dimensions 13"L x 8"W x 8" «| Hobart Type No. 59 x | Brand/Type Linde 124/F74
a5 | PorHeat/Lot 22| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
B2 specification MIL-S-15083 Gr. B 55 . ¢ | Remained warm to touch
gumj Slze/Type 24" Long/Copper "é Satisfactory X Visual Defects 3 X Satisfactory ’
39| Flow N/R £5| Description  LOF on Side 2 e Unsatisfactor
8% | Max Temp 105/90 °F |22 was repaired £% | Froceaure-0900-003-9000 CL 1
JoInt Design & Detalls
W —_
I“ R.0.,
L R.Owy = 1-1/4" + 1/167
= 1a " n
‘ R.O.b 1-1/8 : 10/16
/ N/R
RD. ' ' GUIDE TUBE SPACING /
WIRE AMPERAGE osci
FEED |voLTs E;i%;g?g,f PER cltLATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
155 50 1-1/2 400 3 1" 5. 5/8
ipm A in, A sec., sec., cpm in.
=
[14
<
[y
v
175~
200 40 400
o [ipm v A ¢
4 4 4 /
Z ) Y \
z
=]
[+4
Technicians/SSN Charge Date Joint No.
Byrd 1026M-9 1/31/84 M685-5




ELECTROSLAG DATA SHEET Newport News Shipbuilding &
ﬁ 3__ WIRE CONSUMABLE GUIDE é — Plate Preheat (miny  125°F
3] E VERTICAL UP Torch
g ELECTROSLAG WELDING 2 x casting method Tempstick
= measured by
4| Powersupply |gobart RC=1000 CONTROLS: .-
S&1 Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
82| wire Feecer  |HObart Hobart Multi-Wire Oscillator Interpass N/2a
@ Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
j'; Brand Hobart PS-588 Hobart Type No. 58 Commercial
,I—s- Specificaiion Eﬁ’Tz (AWS 5-25 ) ;LSTL'i ;51 GO G 10‘!8 ABTM A|08 Gre 10‘[8
wod | Dimensions 14"Lx8"Wx10-3/4"T | »| Hobart Type No. 59 Brand/Type Linde 124/F74
4k | PosmeatsLot 20| 5/8" Inside Diameter X | storage FlUX OVen @ 250°F,
D= | specification  |MIL-S-15083 Gr. B [29 ¢ | Remained warm to touch
‘z-"m size/Type 24" Long/Copper a2 Satistactory X Visual Defects | X Satisfactory
J0 | Flow N/R %g Description .4" Long LOF OI} §l- Unsatlsfactory
gﬁ Max Temp 115/90 °F|2 Side 2 was repaired |Z%|———0m—(900-003-9000 CL 1
Joint Design & Detaiis W o ~
l ‘:‘_:l I___ bR.Oo‘t
L ReO. = 1=1/4" + 1 16"
¢ /4 + 1/
, R:0., = 1-1/4" + 171"
/_L_ b -0
/f ¢
| , G N/R
K-O- b UIDE TUBE SPACINQ
WIRE AMPERAGE osclt
FEED |vouts |ELECTRODE| ™o o _ CLATION
SPEED ERATENSION WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
160 55 | 1=1/2 425 3 11 5 2 NO spacers were used
i.pm \'4 in. A sec. sec. cpm in. between the guide tubes.
) )
x
<
145~ 385~
150 47 400 Final Flux
o ipm \'4 a Depth = 1-1/2"
E -
]
e Y \ ¢ Y Y
Techniclans/SSN Charge Date Joint No
Byrd 1026M-9 2/17/84 M685-6




ELECTROSLAG DATA SHEET

News Shipbuilding &=

ATaareco Company

§ A WIRE CONSUMABLE GUIDE é Slate Prencat (miny  125°F
3} E v
0 ELECTROSLAG WELDING @ ERTICAL UP R casting method Torch
x 9 — - Tempstick
measured by
dp [ POwersuPRlY  gobart RC-1000 CONTROLS: :
%.'-5 Polarity DCEP Hobart Multi-Torch Comntrol Box PREHEAT SUMP AREA ONLY
w2 | wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
@t | Slze/Type 3/32" pia./Cored Wire 5/8" Dia. Guide Tubes. 1/4" Dia. Round Bar
j'& Brand Hobart PS-588 Hobart Type No. 58 Commercial
2| specification |EWT2 (AWS 5.25~78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
wd | Dimensions 16™L x 9"W x 13"T |, | Hobart Type No. 59 erand/Type Linde 124/F74
2k | PosHeat/Lot 22! 5/8" Inside Diameter § Storage Flux oven @ 250°F,
DZ | specification MIL-S-15083 Gr. B |25 € | Remained warm to touch
gum.! Size/Type 24" Long/copper —’é Satisfactory X Vlsuaxl Defects g Satisfactory e
3o Fiow N/R g3 Descrition  LOF Both Sides Appig. Unsatisfactory ~ N/A
Qi | Max Temp 170 °F |ig 3/8" Deep,Full Length7®| Sroceaure
Joint Design & Details - i
W | I ~— R.0. t
W j[
L R.0., = 1=1/4" + 1/16"
’ R .‘. = ‘-‘ “ﬂ + i Al -‘:
I ReOsy = 1-1/8% + 2‘) /16
i /A =
F 1 it / GUIDE TUBE spacing N/R
KOb—> |
WIRE AMPERAGE OSCILLATION
FEED [vouTs [ELECTRODEI ™ oeg
SPEED WIRE DWELL { CYCLE TIME | FREQUENCY |AMPLITUDE
385~ Used one water
155 55 1-1/2 450 3 11 5 2 cooler
E ipm v in,. .\ secd sec. cpm ine
<
-
0
400~
155 50 — 425
g ipm \' A
4
Z 400-| Y Y Y Y
€l 165 a8 425
ipm v A
Technicians/SSN Charge Date Joint No.
Byrd 1026M~9 3/23/84 M685=7




ELECTROSLAG DATA SHEET

Newport News Shipbuilding &

ATanneco Company

« z
Wil 4 WIRE CONSUMABLE GUIDE o plate Preheat (min) 125°F
8 ELECTROSLAG WELDING z VERTICAL UP Y casu method Torch
g o —A~ casting Tempstick
Q measured by
O Power Supply Al wde MIA_1NNNA CONTROLS: -
9-_"' M nvvazlz .« e i1uvw = - ==
3 Z| Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
@2 | wire Feeder  |Hobart Hobart Multi-wire Oscillator Interpase N/A
x| Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
g | 8rand Hobart PS-538 . Hobart Type No. 58 Commercial
TZ| specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
el | Dimensions 12"Lx12"Wx13-3/4"T|,«| Hobart Type No. 59 « | BrandsTyne Linde 124/F74
g% | Pormeatsor | g,g 5/8% Inside Diameter 5 | storage Flux oven @ 250°F,
T3 | specification MIL-5-15083 Gr. B [£5 i | Remained warm-to touch
%g} Size/Type 24" T.ong/Copper 5 Satisfactory X Visual Defects | Satisfactory ~ N/A
gg Flow N/R §§ Description LOF on bo sides %i- Unsatisfactory )
Qi | Max Temp 115 °F |z3 Full Length el e m—
Joint Design & Details I l l
l w [ ‘R.G-t
L ROy = 1-1/4" + 1/16"
= 1w n u
i R.0. = 1-1/8" + 10/16
g
A
e
v 4 . GUIDE TUBE sPACING  N/R
B.0.bp —>  f~—o
FWE'SDE voLrs |ELECTRODE AMPPEERRAGE OSCILLATION
SPEED EXTENSION|  wire  [DwELL | cYCLE TIME | FREQUENCY |AMPLITUDE
140 55 |- 1=-1/2 385 4 13 4 2 1/8 | Used one water
ipm \'4 in. A sec, sec. cpm in. | cooler
=
[+ 4
g
0
150 53 385
ipm v a
o
Z
z
]
z Y Y Y Y
Techniclans/SSN Charge Date Toint N
Byrd 1026M-9 4/4/84 oM ME85-8




ELECTROSLAG DATA SHEET , Newport News Shipbuiiding &
ﬁ 4 _ WIRE CONSUMABLE GUIDE 5 plate Preheat (min) 125°F
o e E VERTICAL UP v ) ethod Torch
g ELECTROSLAG WELDING 8 D casting ) Tempstick
o 3 measured by
li- - Power Supply Hiobart RC-~-1000 CONTROLS: e
S& | Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
E=1 wire Feeder Hobart Hobart Multi-Wire Oscillator tnterpass N/A
@ | Size/Type 3/32" pia./Cored Wire 5/8" pia. Guide Tubes 1/4" Dia. Round Bar
4g | Brand Hobart PS-588 Hobart Type No. 58 Commercial
T2 | Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
wdl | Dimensions 10"Lx12"Wx13~-3/4"T |, | Hobart Type No. 59 « | Brano/Type Linde 124/F74
@k | PosHeat/Lot 22| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
82| specification |[MIL~S=-15083 Gr. B |[£9 Z | Remained warm to touch
gm size/Type 24" Long/Copper a4 Satisiactory  {  Visuai Defecis |, Satisfactory
55| Frow N/R <S| Description  LOF on Both Sides [T, Unsatisfactory N/A
85| max Temp 130 °F |72 Full length =% mroms
Q .
Joint Design & Details
1“—\.,——@‘ L“-——\ ]
v ' l \'R-O.t
| W
L R.0.. = 1=-1/4" &+ 1/1"
ReQ:p 1-1/ 3
|
= 1= " n
l ReO.y = 1-1/8" + (1)/16
yz,
/ [: f ’r
- o GUIDE TUBE sPacing  N/R
ROp —> fe—
WIRE AMPERAGE OSCILLATION
FEED [vouTs [ERECTRODEI T per :
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
150 54 1-1/2 385 4 13 4 1 5/8 |Used one water
ipm v in. A sec. sec. cpm in. |{cooler
=
=3
S
(2]
155 54 390 After weld was complete,
ipm v a flow was checked-
o greater than 3 GPM
z
g -
4
2 v Y Y \
Technicians/SSN Charge Date Joint No
Byrd 1026M-9 4/6/84 M685-9




ELECTROSLAG DATA SHEET

Newport News Shipbuilding

A lsnneca Company

ﬁ —3 _ WIRE CONSU.MABLE GUIDE é VERTICAL UP — . Plate Preheat (min) 125 °}Fl
S £ Torc
; thod
g ELECTROSLAG WELDING 2 X casting metho Tempstick
2 measured by

! Power Supply CONTROLS: =
g = Hobart RC-1000
35 Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
W= | Wire Feeder Hobart . ‘| Hobart Multi-wWire Oscillator interpass N/A
@ | Stze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
:’,2 Brand Hobart PS-588 Hobart Type No. 58 Commercial
Z = | seecification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
ol | Dimensions 13"L x 12"W x 8"T |.c| Hobart Type No. 59 « | Brand/Type Linde 124/F74
a5 | PosHeat/Lot 20| 5/8" Inside Diameter 3 [ storage Flux oven @ 250°F,
P2 specification  |MIL-S-15083 Gr. B (25 € | Remained warm to touch
gm Size/Type 24" Long/Copper &,&, X Satisfactory Visual Defects é X Satisfactory
61 0 Flow N/R b 3 Description Z 'E Unsatisfactory
5 | Max Temp 125 °F |z2 Good Appearance (i | Trocequre 0900-003-9000 CL 1

Joint Design & Details I l
I R.0. t
L 3
R.O.t

g

’

%

1-1/4" + 1/16"

-1/8" + 1/16"

GUIDE TuBE sPAaciNnG N/R

WIRE AMPERAGE OSCILLATION
FEED |vOLTs E;ig&g?g‘f PER
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
395-~ Joint was re-started
160 55 1-1/2 400 4 13 4 1 5/8 |after having trouble
. |ipm \' in. A sec. sec. cpm in. [with wire stoppage
[ 4
E Used one water
cooler
395~
160 55 400
I3} ipm v A
Z
z
g 390~
Z {160 50 395 | # Y +
ipm v A
Technicians/SSN Charge Date Joint No.
Byrd 1026M-9 4/20/84 M685-10




ELECTROSLAG DATA SHEET Newport News Shipbuilding @&
% 3 WIRE CONSUMABLE GUIDE 3 plate Preheat (min) E1L'25 OIE-:
- = VERTICAL UP ore
g ELECTROSLAG WELDING % X casting method Tempstick
= measured by
4 | Power Supply gobart RC-1000 CONTROLS: -=
52| Polarity DCEP Hobart Multi-Torch Control Box .PREHEAT SUMP AREA ONLY
95| wire Feeder  [Hobart Hobart Multi-Wire Oscillator Interpass N/A
@ | Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
'i’x';. Brand Hobart PS-588 Hobart Type No. 58 Commercial
23| specification  |[EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ‘|as™ a108 Gr. 1018
| Dimensions  [13"Lx9"Wx10-3/4"T [ | Hobart Type No. 59 Brand/Type Linde 124/F74
@k | po/Heat/Lot 20| 5/8" Inside Diameter X | storageFFUX OvVen @ 250°F,
5< Specification KIL-S-15083 Gr. B [z< a emained warm to touch
‘;-'_lﬁ size/Type 24" Long/Copper o X satistacto Visual Defects | 23 Satisfactory
Jo | Flow N/R ‘ng Description <1/16 “sndercut <L isf
QI | wom 130 °F |Za Approx. 1" Long Za OYHE80%¥¥ 9000 CL 1
3¢ Max Temp Ly . w Procedure
Joint Design & Details
w ——)l “___\R'O't
I
L ReO., = 1-1/4" + 1/16"
N /4" + 1/
i
R-O. = 1"1 8" + 1 16"
2 o = VALY
A 7 1y
LV g N/R
‘2.@‘ b ; ’ . GUIDE TUBE SPACING
WIRE AMPERAGE
FEED |vours |ELECTRODE ML oSclLLATION
SPEED WIRE DWELL | CYCLE TIME FREQUENCY |AMPLITUDE
390~ Used one water
160 55 1-1/2 400 4 13 4 1 5/8 |cooler
ipm v in. A sec, sec. cpm in.
&
<
}-
w
380~
155 50 390
® ipm \'4 A
Z
z
: v
5 { Y Y
Technicians/SSN 7
*"Byra M 26M-9 Dak/23/84 JonyEB5-11




ELECTROSLAG DATA SHEET

News Shipbuilding &&=

Alanneco Company

ﬁ 3 WIRE CONSUMABLE GUIDE 5 plate Preneat (min)  125°F
3] E VERTICAL UP ~ Torch
9 ELECTROSLAG WELDING = mathod .
z S ——£3— casting Tempstick
measured by
é" Power Supbply Hobart RC-1000 CONTROLS: T
35 Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
w2 | wire Feeder  |Hobart Hobart Multi-Wire Oscillator Interpass N/a
x| Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
- | Brand Hobart PS-588 Hobart Type No. 58 Commercial
T = | Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM 2108 Gr. 1018
o | Dimensions 13"Lx9"Wx10-3/4"T |, «| Hobart Type No. 59 « | Brane/Type Linde 124/F74
@k | PO/Heat/Lot 221 5/8" Inside Diameter 5 | storage Flux oven @ 250°F,
92| specification |MIL-S-15083 Gr. B |25 £ | Remained warm to touch
gm Size/Type 24" Long/(jopper -’é X Satisfactory Visuat Defects _, X Satisfactory
.ng Flow N/R %3 Description gl’; Unsatisfactory
8% | Max Temp 130 op E£ Good Appearance _ & | Procedure ©0200-003-9000. CL 1
" . Joint Design & Details |
DU WA I
l“ W T N— R0,
|
L R.0. = 1‘1/4” + 1/16“
t -0
i
R.O. = 1"'1/8" + 1 16“
/ J_ ’ i
A7
" 4
ROL i l GUIDE TUBE sPACING  N/R
WIRE AMPERAGE OSCILLATION
I FEED |vouts [SLECTRODE ™ oeR
SPEED WIRE DWELL | cYcLE TIME | FREQUENCY |ampriTune
, 390~
I 155. 55| 1-1/2 400 4 13 4 1 3/4 | Used one water
w | ipm v ine. A sec. sec. cpm in. cooler
<
-
I w
IL
i )
2 Y Y 4 Y
2l Y | Y Y ‘
-
| 14
Fechniclans/SSN Charge Date Joint No. -
I Byrd 1026M~9 6/6/84 M685-12




News Shipbuilding &

ELECTROSLAG DATA SHEET Newport Ne
ﬁ 4 WIRE CONSUMABLE GUIDE 5 plate Preheat (min) 125°F
o = VERTICAL UP Torch
9 ELECTROSLAG WELDING @ . X casting method Tempstick
a g measured by
4 | Power Supply Hobart RC-1000 CONTROLS: S
52| Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
25| wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
| sizesType 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
“E | Brana Hobart PS-588 Hobart Type No. 58 Commercial
Eg Specification EWT2 (AWS 5.25-~78) ASTM A108 Gr. 1018 AS‘I‘M A108 Gr. 1018
4| oimensions 12"L x 9"W x11"T .| Hobart Type No. 59 Brand/Type Linde 124/F74
BE | posHeat/Lot 30| 5/8" Inside Diameter 3 | storageF1UX oven @ 250°F,
g<| ... [MIL-S-15083 Gr. B 2% 3 | ¥EH8inea warm to touch
= wpelincauicn =4 - .
gm Size/Type 24" Lolng/COPper a4 Satisfactory Visual Defects ] Satisfactory e
Su N/R <<= LOF—omDpotn sides, (g . N/
g2 v 125 oF |23| "*""""£u11 length 2 | . Unsatisfactory
801 Max Temp ws L Procedure
Joint Design & Details
4‘— w —-—){ |‘<‘__\—R.O- +
ReOep = 1=1/4" + 1/16"
L ¢ /4 x4/
II ReCoy = 1=1/8" + 8/16“
A
iz
5 A [ / cuine Tuse spacing /R
KOp —> [<—
WIRE AMPERAGE OSCILLATION
FEED |voLTs [EXECTROSE] T per _
SPEED WIRE DWELL { CYCLE TIME | FREQUENCY |AMPLITUDE
350~ Used one water
155 55 | 1=1/2 400 4 13 4 1 3/4 |cooler
ipm A4 in. A sece. sec. Ccpm ifie
&
<
=
v
390- B
155 53 — 400
o ipm \'4 A
g
z
: Y
: Y| v Y
Tecnnlclansﬁi'r;}d Char|9626M_9 0%73/84 "0"1316"85—1 3




ELECTROSLAG DATA SHEET Newport News Shipbuilding
[ 2
g 4 WIRE CONSUMABLE GUIDE g . veR plate Preheat (min) 125°p
o} ELECTROSLAG WELDING & TICAL UP X method Torch
x -2 casting N
I 0 - Tempstick
measured by
gi | PowerSuply lgopart RC-1000 CONTROLS: o
E’,g Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
w Wire Feeder  mobart Hobart Multi-Wire Oscillator Interpass N/a
Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
Brand Commercial

FILLER
MAT'L

Specification

Hobart PS-588
EWT2 (AWS 5.25-78)

Hobart Type No. 58
ASTM A108 Gr. 1018

ASTM A108 Gr. 1018

o Dimensions 18"L x 12"W x 13np | Hobart Type No. 59 x Brand/Type T,i nde 124/F74
2'& PO/Heat/Lot 9”9 5/8" Inside Diameter 3 | StorageFlux oven @ 250°F,
P2 | specification  [MIL,-S-15083 Gr. B |25 b | Remained warm to touch
gm Size/Type 24" Long/Copper _,&: Satisfactory X Visual Defects g Satisfactory

5’2 Flow 1.7 GPM §a Description  LOF on Side 1, 6" g; X Unsatisfactory

Q| Max Temp 140 °F &3 Long,3/1 6" deep repalred T Procedure 0900~-003-9000 CL 1

Joint Design & Details

1& = o,

"

I
il

g

1T

R'O.t

R.O.b

= 1=1/4"

1-1/8"

+ 1/16"
_0/

+ 1/16"
0/

R'D'B l ': GUIDE TUBE spacING 2 1/2"
WIRE AMPERAGE OSCILLATION
ELECTRODE
s?eig VOLTS lexTension VSIERRE D
. WELL | CYCLE TIME | FREQUENCY |AMPLITUDE
390~ Joint was restarted

155 55 1-1/2 400 4 13 4 1 3/4 |after trouble with
 [ipm v in. A sec. sec. cpm in. |wire feeder losing
& power
h

Used one water
cooler
385~

155 50 — 390
g ipm v A
z
2 360~ +
[+4

155 45 — 385

ipm v A Y ﬁ( Y
Techniclans/SSN Charge Date Joint No.

Byrd 1026M-9 7/19/84 M685-14




ELECTROSLAG DATA SHEET ﬁmglswssmpbuﬂdmg &

a 3__ WiRE CONSUMABLE GUIDE é plate Preheat (min)  125°F

0 E VERTICAL UP

9 ELECTROSLAG WELDING 2 X casting method :f‘g;g:ti;._

- 2 measured by -
d E Power Supply Hobart RC-~1000 CONTROLS: . -
Qi Poiarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
w= | wire Feeder  [Hobart Hobart Multi-Wire Oscillator Intarpass N/n
x| Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
4 £ | ®Brang Hobart PS-~588 Hobart Type No. 58 ) Commercial
2| seecitication |EWT2 (AWS 5.25-78) ASTM 2108 Gr. 1018 ASTM A108 Gr. 1018
wd | Dimensions 26"Lx18"Wx10-3/4"T|,. x| Hobart Type No. 59 5 | Brand/Type Linde 124/F74
@k | PosHeat/Lot 22| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
oz Specification MIL-S-15083 Gr. B ES e Remained warm to touch
(_ng Size/Type 24" Lo?g/cqpper 44 X Satisfactory Visual Defects 4 X Satisfactory
an Flow 1.7 GPM 33| Description Sk Unsatisfactory
Q@i | Max Temp 135 °F |3 Good Appearance =% | Proceaure” 0900-003-9000 CL 1

Joint Design ZDe;ails

v —
t R.O ®
LA t
L R.O. = 1-1/4" + 1/16“
t - Q
| i ReQey = 1-1/87 t (1)/16"
|

Nz

/
/\/’
P4

!

14 0.b ‘I le GUIDE TuBE spacing  N/R
WIRE AMPERAGE OSCILLATIO
a
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
300~ Used one water
135 49 1-1/2 350 4 13 4 1 3/4 |cooler
- |ipm v in. A sec,| sec. cpm in,.
g
0
300~
135 49 — 350
o ipm v A
Z
2 Y ( Y Y
Technicians/SSN Charge Date - Joint No.
Byrd 1026M~-9 9/25/94 M685-15




ELECTROSLAG DATA SHEET

ATsareco Company

News Shipbuikding &

ﬁ 4 WIRE CONSUMABLE GUIDE 9-‘: . plate Preheat (min) 125°F
Q E VERTICAL UP Torch
8 ELECTROSLAG WELDING a X casting method Tempstick
i e measured by
g | Powersueply  Hobart RC~-1000 CONTROLS: ) ) .
S5 Poiarity pPCEP Hobart Multi-~Torch Control Box PREHEAT SUMP AREA ONLY
22| wie Feeser  Hobart Hobart Multi-Wire Oscillator Interpass N/A
@) Slze/Type 3/32" Dia./Cored Wire 5/8™ Dia., Guide Tubes 1/4" Dia. Round Bar
& | Brand Hobart PS-588 Hobart Type No. 58 Commercial o
T2 | Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
<t | Dimensions 30"Lx8"Wx12 3/4"T |, .| Hobart Type No. 59 Brand/Type Linde 124/F74
Ak | posHeat/Lot 20| 5/8" Inside Diameter % | storageFlux oven @ 250°F,
B3| specification |MIL-S-‘|5083 Gr. B [2% Z | Remained warm to touch
guu} Size/Type 24" Long/copper "é X Satisfart‘:tory Visual Defecz_s g X Satisfactory
‘6’% Fiow 1.7 GPM o %8 Description ORPASLEC arsa o §I§ Unsahsfact%ry
9@ [ Max Temp 100/125 F|gg weld had good appearance‘ % | Froceaure 0900-003~9000 CL 1
Joint Design & Detalls - B
|: W i ' bR.O.t
W j[
L R.O0., = 1-1/4" + 1/16"
-0
l ReOe,. = 1=1/8" + 1/16"
—1 2 ) -0
Pz
N N
P J e I/ cuioe Tuse spacing /R
=~ ki [
WIRE AMPERAGE oscl 1
FEED |voLts |ELECTRODE| Ty AT ,
SPEED WIRE DWELL | CYCLE TIME FREQUENCY |AMPLITUDE
135 49 1-1/2 390 4 13 4 1 3/4
ipm v in. a sec. sec. cpm in.
k
<
e
7]
Weld was stopped
1" from run-off
o — due to power supply
z failure
4
Sy |y Y LY Y \ Y
o) .
4
Techniclans/5SN Tharss So T
Byrd 1026M-9 10/12/84 °"}1885-16




ELECTROSLAG DATA SHEET Newport News Shipbuikding &
A Tenneco Company
ﬁ 4___ WIRE CONSUMABLE GUIDE 5 plate Preneat (min)  125°F
3] [ VERTICAL UP - Torch
52, ELECTROSLAG WELDING a X casting method Tempstick
3 measured by
4 | PowerSupply Hobart RC-1000 CONTROLS: -
gﬁ Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
W2 | Wire Feeder Hobart Hobart Multi-Wire Oscillator N/A
Interpass
@ | Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Rar
'.__‘;,”E Brand Hobart PS-588 Hobart Type No. 58 Commercial
T2 | specification EWT2 (AWS 5.25-78) AST™ A108 Gr. 1018 ASTM A108 Gr. 1018
wo | Dimensions 27"L x 12"w x 12"T | .| Hobart Type No. 59 Brand/Type Dinde 124/F74
@k | posmeat/tot 201 5/8" Inside Diameter 3 1 storage T 1UX QvVen @ 250°F,
m% Specification PlIL-S-15083 Gr. B ZS z Remained warm to touch
g 24" Long/Copper X
zZn Size/Type g, ppe g Satisfactory Visual Defects 1 Satisfactory
38 Flow 1.7 GPM <§ Oescription LOF—om Both < Unsatisfact: N/A
oI | 130 op 2@ sides approx. 6" Long|Zal_____ Fhsatistactoy
g | Max Temp e w3 kel b [ Procedure
Joint Design & Details | . | I
W [ ~—r.0.,
ﬁl// /7
L R.O.y = 1-1/4" + 1/16"
I
ReOe,. = 1=1/8" + 1/186"
J ’ b = 0/
o 4 N/R
G
2O L—"‘ '(_ UIDE TUBE SPACING
WIiRE AMPERAGE o
Feep |vours [ELECTRODE| AL, o LATIoN
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
395~ Spacer bars were
135 50 | 1=-1/2 400 4 13 4 1 3/4 Inot above top of
- ipm \'4 in. A sec. sec. cpm in. [the run-off block
14
<
&
390- Bars melted prior to
i35 45 - 400 reaching run-off.
o |ipm v A #1 then arced to the
4 1. R A PR DI 1 N T
4 y Sidewal.l dna sSto a
Z Y Y \{ 1 \ Stoppe
'S' workinge. Joint
2 stopped 1" from top.
Techniclans/SSN Ch N
Byrd/Meckley *T026m-9 2*T0/30/84 o RRs—17




ELECTROSLAG DATA SHEET Newport News Shipbuilding &
v 4 z D S
a WIRE CONSUMABLE GUIDE 5] plate Preheat (min) izo
8 ELECTROSLAG WELDING £ VERTICAL uP b 4 - mathod Torch . .
x i & —O, casting eme Tempstick
& o measured by
4w | Powersupply [Hobart RC-1000 CONTROLS: Ca- - -
SZ| Potarity DCEP Hobart Multi~Torch Control Box PREHEAT SUMP AREA ONLY
%= | wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
x| SizesType 3/32" pia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
4k 1 Brana Hobart PS-588 Hobart Type No. 58 Commercial
22| specification  |EAT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
o Dimensions 30"Lx12"wWx1 0-3/4"T .z HOb?;rt Ty'Pe N?o 59 Brand/Type L{nde 124/F74
i | Po/Heat/Lot 20| 5/8" Inside Diameter X Flux oven @ 250°F,
gg MTT.-G=180082 c». n |2E 3 SI9r%8 v L e hn den el
2 Speclflcatlon ke md | T VATl e @ At :} e ATHQLLITU wWarLllt wW WOULLL
gt’i size/Type 24" ?o;lgégﬁpper ) .l&' X satisfactory Visual Defects a X Satisfactory
J0 | Flow . <5 ! Description < f
z 4 3 Y,
S| Max Temo 125/125  °F 2 Good Appearance Zr | — b’gﬁﬁ %9000 cu 1
Joint Design & Details
'L— \ﬁ/‘"’l L*_—\p-n- X
— 1
ReOeyp = 1=1/4" + 1/16"
L £ /4" + 0/
= 1 n n
l R.O.p = 1-1/8" + 1/16
g
A
2.0.4 } ' GUIDE TUBE spacing 2 22/32"
WIRE ot Erroane | AMPERAGE OSCILLATION
FEED |VOLTS |- o!~Ye PER
SPEED EXTENSION | wire |DWELL | CYCLE TIME | FREQUENGY AMPLITUDE
390~ #1 Wire Stopped for o
135 55 1-1/2 400 4 13 4 1 7/8 |2 mins. at start
- ipm \'4 ine. A secC. sec. cpm in.
<
| 3
(2]
Transverse shinkage
Y v — ’ from 6" punchmarks
¥
0 Y Y Y \ Y
z Top -0"
s Middle -1/4"
z Bottom -3/16"
Technicians/SSN n
Byrd/Meckley Pr026M-9 0% 22/85 oMy B5-18




ELECTROSLAG DATA SHEET

Newport News Shipbuilding @

ATaonece Company

] . z
0 WIRE CONSUMABLE GUIDE o 1 Preheat (min :
w = — Plate ( )]
ol- 4 P ” 125°F
2 ELECTROSLLAG WELDING § VERTICAL UP A _ casting method Torch
= £ measured by Tempstick
a_'. - Power Supply CONTROLS: .=
521 polarity Hobart RC-1000 . PREHEAT SUMP AREA ONLY
T2 | Wire Feeder DCEP Hobart Multi-Torch Control Box
Hobart Ho lti-Wire Oscillator Interpass N/A
[ | Size/Type .
ﬂf; Brand 3/32" Dia./Cored wire 5/8" Dia. Guide Tubes 174" Dia. Round Bar
25| specification  |HObart PS-588 Hobart Type No. 58 Commercial
EWT2 (AWS 5.25~78) AS™ A108 Gr. 1018 -ASTM A108 Gr. 1018
9 Dimenslons . Brand/Type _ .
gf- Po/HeatLot  |12"LxX12"Wx12 3/4"T a'éf Hobart Type No. 59 X | croeena  Linde 124/F74
B2 speciication Z<| 5/8" Inside Diameter 21°°° “*Flux oven @ 250°F,
MIL-S-15083 Gr. B - Remained warm to touch
e Cloarruna .
= m Size/Typs a4 Satistactory Visual Defects J Satisfactory
3 24" Long/Copper z< ) 2 |-
S0 Flow o} Description = Unsatisfactory
oI 1.7 GPM Zh 2 | e——X
QU [ Max Temp 125 op [+3 Good Appearance it | Procedure 5900~003-9000 CI, 1

Joint Design & Details

L_ \./

-

d

1

ReOey

Roch

+

1-1/4"

1-1/8" +

1/16"
Y

1/16"
¥

R'o't ;‘ I ¢ GUIDE TUBE SPACINQ 2 13/16"
WIRE ] AMPERAGE OSCILLATION
ELECTRODE
S?Ei% VOLTS | exTENSION PER
WIRE DWELL | CYCLE TIME | FREQUENCY | AMPLITUDE
350~ Used on water cooler.
£ [130 53 | 1-1/2 400 4 13 4 1 3/4 |Joint was restarted
< |ipm v in. A sec. sec. cpm in. |after #2 stopped
@ during initial
firing‘
#1 & #4 stopped
running for 2-3 Mins.
during 2nd riring.
390- RT showed severe
21185 55 —_ 400 cracking in the
Z |ipm v A weld
2 ' y Y 4
Final slag depth = 1"
6. rows of RD Bar
Technicians/SSN Charge Date Joint No.
T Byra/mecKIey +6261=9 —2/+4/85 468519




ELECTROSLAG DATA SHEET

News Shipbuilding &&=

AT3anecs Company

FILLER
MAT'L

ﬁ 4  WIRE CONSUMABLE GUIDE E ¥ piate Preneat (miny 1 25°F
o ELECTROSLAG WELDING 'a- VERTICAL UP i method Torch :
g o casting Tempstick
& measured by
e Power Supply Hobart RC-1000 CONTROLS: -
52| Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
2| Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/a
Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4"™ Dia. Round Bar
Brand Hobart PS-588 Hobart Type No. 58 Commercial

Specification EAT2 {2WS 5.25=78) ASTM A308 Gr. 1018 ASTM A108 Gr. 1018
W | Oimensions 6"L % 4"W x 13"T ,z| Hobart Type No. 59 Brand/Type Linde 124/F74
9k | posHeat/Lot 20| 5/8" Inside Diameter 3 | storage FLUX OVen @ 250°F,
D2 | specitication (MIL~S=15083 Gre. B [29 Z | Remained warm to touch
1
(zgm size/Type 24" Long/Copper ad X satisfactory Visual Defects 4 Satisfactory
Su < x. N/A
agy Flow N/R . ga Dascription 3 Unsatisfactory/ -~
801 Max Temp N/R F E; Good Appearance i Procedure
Joint Design & Details W
i‘— _’l I“‘—'_\-R.o.t
L_ = 1w " "
ReOuy = 1-1/4" + 116
I R-Og- = 1-1/8" + 1’/16"
_Y b -0
g
A [r——r—na) ,r
- l ' GUIDE TUBE SPACING 2-7/8“
A < D | i~
WIRE AMPERAGE OSCILLATION
FEED |VOLTS E;i%ﬂ;?gf PER
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY [AMPLITUDE
350- Experienced starting
130 55 | 1-1/2 380 4 13 4 1 3/4 |problems with #3
_ 1ipm \'4 in. A sece. sec. cpm in. lwire, resolved after
2 R
g 2 minutes.
&
Heavy spatter on side
walls
380~ 3 rows of RD Bar
155 55 — 400
gt | Y Y oY | Y|
Z Final Slag depth = 1"
Z
S
[»4
Technicians/SSN Ch D i
Byrd/Meckley “1026M-9 *%/19/85 OnyEE5-192




Parameters

Results

130 ipm, 55 wvolts, no flux added, 1 1/2" ESQ,

Heavy spatter, mostly large globules

110-160 ipm 45 volts

Lower voltage reduced spatter.
Lower wire feeds slightly reduced spatt

130 ipm, 45 volts, flux added after steel

wnnl mal+a.
wCLl.i MEB.LTSs

Addition of flux reduced spatter, and
did not extinguish arce.

130 ipm, 55 volts, flux
wool melts.

1dded after steel

More spatter than #3, arc was extinguis

bv addition of fluw
by addition of flux

130 ipm, 55 volts, flux added prior to start

Better start than #4, still a lot
spatter.

£

[0}

6.

.130 ipm, 35 volts, flux added after steel
wool melts.,

Good start, increasing volts to 55 grea
increased spatter, reduced volts back t
35 which reduced spatter.

7.

130 ipm, 35 volts, flux added prior to start

Good start. Increasing wire speed 36_5
did not significantly increase spatter.
Increasing volts to 55 4id increase spa

All Welding Using a single electrode 1 1/2" E.S.O. DCRP.

Byrd/Meckley

2/19/85 M685-19B



ELECTROSLAG DATA SHEET Newport News Shipbuikiing (&
0 z
o WIRE CONSUMABLE GUIDE 5] X_ plate Preneat (min) s
3] E F VERTICAL UP.
° ELECTROSLAG WELDING r casting method Torch
o no' measured by TempStiCk
i | Power Supply Hobart RC 1'000 CONTROLS: Se- -
52 = - A ONLY
gi| Pomnv DCEP Hobart Multi-Torch Control Box | PREHEAT SUMP ARE
W= Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
i Slee/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Rar
Lind - - ediad il F gl B —— <
dg| 2 Hobart PS-588 Hobart Type No. 58 Commercial
W= | Speclfication | pyp2 (AWS 5.25-78) ASTM A108 Gr. 1018 -ASTM A108 Gr. 1018
o | Dimensions " " n 2| Hobart T No. 59 x | Brand/Type 13inde 124/F74
§§ PO/Heat/Lot 6"L x 4"W x 1377 39 I:,IQI! Tno¥§§ N{ amadar 3 Storage mTivwr Avran a ésnoF'
. 4 Z -ty T AT UT L QAT el L d=thds UVTAL v
@2 | specitication | yrr 515083 Gr. B |53 L | Remained warm to touch
%m illze/Type 24" Long/Copper &1&1 ~ : ﬁSatisfactory Visual Defects éi_ Satisfactory
0% Mow.r N/R ) [%a escription %‘z — Unsatisfactory N/A
8 v ax Temp 75 °F s . lu- Procedure
Joint Design & Details W
L- n
- 1 "
. ReO., = 1-1/4 + 5/16
RO = 1-1/8" + 1/16"
J b /8" + 0/
' GUIDE TUBE SPACING 2 gu
ROp —> f— : 7/
:lEngg voLrs |ELECTRODE AMPPEERRAGE OSCILLATION
SPEED EXTENSION|  wire [DWELL| cYCLE TIME | FREQUENCY |AMPLITUDE
130 35 1-1/2 N/R 3 ~12 5 1 3/4 { Flux placed around #2
ipm v in. A secC. sec, cpm in. | before starting.
- .
g Good start
[
7]
Macro shows no
defects
155 55 — N/R Final slag depth = 1 1/8"
ipm \'4 3 Rows of RD Bar
g
z /
z ‘ Y Y Y
3
[+4
Technicians/SSN Charge Date Joint No.
Meckiey/Byrd 1026M-9 2/21/85 M685-19B-1




ELECTROSLAG DATA SHEET

News Shipbuilding

ATaoneco Campany

a 2 WIRE CONSUMABLE GUIDE 5 X onate Preneat (miny  125°F
g E VERTICAL UP Torch
9 ELECTROSLAG WELDING @ . casting method Tempstick
a o measured by
41| Powersupply |Hobart RC-1000 CONTROLS: - -
52| Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
gs Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
x| SizesType 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
3['-: Brand Hobart PS-588 Hobart Type No. 58 Commercial
22| specification  |EWT2 (BWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
4| oimensions 10"L x 4"W x 13" | Hobart Type No. 59 Brand/Type Linde 124/F74
HE PO/Heat/Lot - 3’0 5/8" Inside Diameter X Storage lux oven @ 250°F,
e MIL-S-15083 Gr. B 2% - emained warm to touch
2| specification =J L
gm Size/Type 24" %‘oggéggpper _!&j X Satisfactory Visual Defects o Satisfactory N/A
61 g Flow 1 60 o ‘éa Description gi& Unsatisfactory
80‘) Max Temp ws i W Procedure
Joint Design & Details
I(‘ W % |.<—__i R.O.t
!
L ReOe, = 1=1/4" + 1/16"
. /4" + 1/
R.O. = 1"1 8" + 1 16“
b /8" + 1/
.r
| % ;
z.0: i ‘ GUIDE TUBE SPACING 21/8
WIRE AMPERAGE OSCILLATIO
, FEED |VvOLTS E;i‘é'gz?:f PER FLATION
SPEED WIRE DWELL [ CYCLE TIME | FREQUENCY | AMPLITUDE
350~ Steel wool under each
l 130 35 | 1-1/2 450 3 12 5 1 3/4 |wire, covered with
ipm \'4 in. A sec. sec. cpm in. |Flux.
£ Fired all four at the
z same time,
I I #3 experienced a 5 min.
. delay.
L
I . 390~ Final slag depth 1"
155 55 — 400 4 rows of RD bar
l o ipm v A
Z
-
: Y v *
l z Y
r -
l ecnmcnans/%sir,vrd/MeckleY Char g 26M—9 2% /22/85 oy B5-19C




Nz

Z.O.k__;.l fe—

T

)y

ELECTROSLAG DATA SHEET t{mlp?fwssmpbuﬂdmg &

ﬁ 3 _ WIRE CONSUMABLE GUIDE 5 X_ plate "| Preneat (min) N/A

(&} T VIR~ AY 1Y — ..

0 ELECTROSLAG WELDING o vEmas e thod torch

x LEeT i 8 ——— casting method Tempstick

a measured by

g - Power Supply Hobart RC-~-1000 CONT,ROLS: s
26 | Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
2| Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/a
x| Size/Type 3/32" pia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
j'& Brand Hobart PS-588 . ‘Hobart Type No. 58 Commercial
C=| specification |EWT2 (AWS 5.,25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
wet Dimensions 5L x 4"W x 12"T ,z| Hobart Type No. 59 Brand/Type Linde 124/F74
g*:; PO/Heat/L ot ; 329! 5/8" Inside Diameter X Storage F1UX oven @ 250°F,;
@2 | specitication  |MIL~S=15083 Gr. B (29 & | Remained warm to touch
gm Size/Type 24" Long/Copper -’é X satisfactory Visual Defects 3 Satisfactory
-ng Flow l;‘] GPM om ga Description Macro - MT c]'ear ;E Unsatisfactory N/A
g 0 Max Temp [ b LS . w Procedure

Joint Design & Details |

r W | < \-R.0.,
= e n "
L R.O.y = 1-1/4" + 1/16
i
= - ] n
R.O.p = 1-1/4" + 10/16

GUIDE TUBE sPAcING—7/8"

& 4-3/4'

WIRE AMPERAGE OSCILLATION
FEED |voLts [S-ECTRODE PER
‘ SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
!
350~ #2 Experienced a
730 55 i=1/2 370 3 i2 5 i i15/i%¢ 2 min. delay
- (1pm v in. A sec. sec. cpm in.
o
<
=
7]
170~ 390- Final Slag Depth 1 1/4"
| 190 55 — 420 3 rows of RD. Bar
o ipm v A
&
z
| 2 Y Y Y
o
|
Tecnmclans/SEN_ _ . ~ Charge ] Date o Joint No. _ ~
Meckley/Byrd 1026M~-9 2/28/85 M685-19D




ELECTROSLAG DATA SHEET Jewport News Shipbuilding &
— AlgrnecoCompany

0 4 -

o 4 WIRE CONSUMABLE GUIDE o ) plate Preneat (min) 125°F

g 1 CATDMCI AN AT MIAID ‘: VERTICAL UP v ___aa e Torch

E ELECTRCOSLAG WELDING 8 N casting method Tempstick

3 measured by
2 Power SUPDIY  be v _ 3 =~ _annnA CONTROLS: N
EE opdrv Ku=juuu hand .
3& | Potanty hCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
WS | Wire Feeder  [Hobart Hobart Multi-Wire Oscillator Interpass N/A
g Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
S| Brand Hobart PS-588 Fobart Type Ho. 58 Commercial
2| seecification |EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
w | Dimensions 18"Lx12"Wx15-3/4"T |, x| Hobart Type No. 59 « | Brand/Type Linde 124/F74
9t | PO/Heat/Lot 22| 5/8" Inside Diameter 5 | storage Flux oven @ 250°F,
®Z | Sspecification  [MIL-S-i15083 Gre. B (23 ¢ | Remained warm to touch
gm Size/Type 24" Long/Copper "<-t‘ Satisfactory X Visual Defects X Satisfactory
aQ| Frow 1.7 GPM §3 Description  <1/8™ LOF in sever Unsatisfactory
Q@ | Max Temp 125 °F &3 small locations “Procedure 0900-003-9000 CL 1
Joint Design & Details | I
‘ V ' ] - R.O'
L ROy = 1-1/4" + 1/16
* R'O'b = 1=-1/8 t 6/16

2.0. ;| D GUIDE TUBE spacing  3~13/16"
WIRE AMPERAGE
FEED |voLTs E;?T_CELF;?C?NE PER . OSCILLATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
300- #4 Experienced a 5 min.
130 35 1-1/2 350 3 12 5 1 15/16 delay.
- | ipm v in. A sec., Sec. cpm ine. |Added flux as each wire w
?t: started.
b 4 Rows of RD Bar
350- Final Slag Depth - 1 1/4"
135 55 — 390 Transverse shrinkage from
g ipm v A 8" punchmarks:
z + v Top -~1/8"
z Middie -1/8%
« Bottom -1/8"
Technicians/SSN Charge ~ | Date - Joint No.
Meckley/Byrd 1026M-9 2/27/85 M685-20




ELECTROSLAG DATA SHEET Newpo Newssmpbunldmg &=
@ 4 _ WIRE CONSUMABLE GUIDE 5 plate _Preneat (min) TZS °£
w = VERTICAL UP orc
g ELECTROSLAG WELDING : X casting method Tempstick
3 measured by
4 | Power Supply Hobart RC-1000 CONTROLS:
SZ ] Polarity DCEP Hobart Multl—Torch Control Box PREHEAT SUMP AREA ONLY
0= | wire Feeder  HODArt Hobart Multi-Wire Osciilator nterpass N/A
oo | SizesType 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
5"5 Brand Hobart PS~588 Hobart Type No. 58 Commercial
ZZ2| specification FWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
o) | Dimensions 18"Lx12"Wx15 3/4"T | .| Hobart Type No. 59 Brand/Ty Iinde 124/F74
¥ - P aa st s 20 QIR" Ingide Diameter X 1ux oven 2 250°F
< rFO/Mgat/ ot 0N mesmeme o) Storage" bapin i
T3 | specification riIL-S-15083 Gr. B |2q 7 | Remained warm to touch
gm Size/Type 24" Long/Copper J&; Satlsfactory X \élsual Defects r X Satisfactory
J0 | Flow /R < 5| Description OF <17/ on Ly £
oL 5/100 °F |£D both sides full lengthk 8588835000 cL 4
80) Max Temp 35 / Y w3 S TE Procedure
Joint Design & Details | . . ! 1
w
"‘ ? I I : \-—R.O.t
L R.O.p = 1-1/4" + 1/16"
i
= 1= " "
I ReOsy 1-1/8 + 10/16
/’l i
A L7y T |
ROb l I GUIDE TuBE spacing ~13/16" = 4"
WIRE AMPERAGE oscl
FEED |voLTs ‘é;ﬁ.‘éﬁ;‘l’gf PER LHATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
350~ Good Start - flux
130 45 | 1=1/2 300 3 12 5 1 3/4 ladded as edch wire
- ipm v in. A secC. sec. cpm in. (was fired. BApprox. 1-1 1/]
g mins. between wires
E starting.
3 Rows of RD Bar
380~ Final slag depth - 1 1/4"
i65 55 — 400 Transverse shrinkage from
o (ipm v A 8" punchmarks:
% Top =-1/8"
z Middle -1/8"
'& Y * ¢ y Bottom -1/8"
Techniclans/SSN Ch i
Byrd/Meckley *7026M-9 02%/7 /85 JoingR85-21




ELECTROSLAG DATA SHEET Newport News Shipbuilding

Alsnneco Campany

%]
@ A WIRE CONSUMABLE GUIDE 5 plate Preheat (min) 125°F
Q
9 ELECTROSLAG WELDING é VERTICAL UP X casting method ;’orchti .
£ a measured by empstic
lég | PowersSuweply  mopart RC-1000 CONTROLS: o
guzx Polarity DCEP . Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
W2 | wire Feeder Hobart Hobart Multi-Wire Oscillator . Interpass N/a
gd| Ste/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
_-_,'E Brand Hobart PS-588 Hobart Type No. 58 » Commercial
2| Seecification  [FHT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
o | Dimensions 18"Lx12"WX15-3/4"T |, ¢ | Hobart Type No. 59 . « | Brana/Type Linde 124/F74
2E | PosHeat/Lot 22| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
P2 | specification  [MIL-S-15083 Grs B |25 € | Remained warm to touch
gg} Size/Type 24" Long/copper _lé Satffactory Visual Defects 2 X Satisfactory
80 Flow 1.7 GPM §3 Description 1 1/2™ LG LOF at ;1- Unsatisfactory
S | Max Temp 100/140 oFz 2 Bottom of side 2 £% | Frocequre 0900-003-9000 CL 1

Joint Design & Details w
I“ ’l ] . \R.O.t
L R.O 1-1/4" + 1/16"
* .t 0

- n u
:l R.0., = 1-1/8" + 1/16

A

T
Nz .
RO b —> [« GUIDE TUBE spacinG 3~ 7/

WIRE AMPERAGE
FEED |VOLTS E;‘fgﬂ;‘f’gf PER OSCltLATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
350~ No flux added until
130 40 1-1/2 370 3 12 5 2 wires were fired.
E ipm v in. A. sec. sec. cpm in, Good start,
<
& 4 Rows of RD Bar
370- Final Slag Depth = 1 1/4'
165 55 — 400 Transverse shrinkage fror
g ipm v A 8" punchmarks
= Top -1/8"
g # Middle -1/8"
« 1, * Bottom -1/8"
Technicians/SSN Charge Date Joint No.
Byrd/Meckley 1026M-9 3/14/85 M685-22




N News Shipbuilding

ELECTROSLAG DATA SHEET Newport Ne
ﬁ 4.— WIRE CONSUMABLE GUIDE 5 plate Preheat (min) 125°F
Q E VERTICAL UP Torch
o ELECTROSLAG WELDING
x & —X_ casting methed Tempstick
2 measured by
d - Power Supply obart RC=1000 CONTROLS: =
gf, Polarity hCED Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
W2 wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/a
@ | Size/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
-g | Brand Hobart PS-588 Hobart Type No. 58 Commercial
L2 | specification  |[FT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
o | Dimensions 18"Lx12"Wx [8-3/4"T x| Hobart Type No. 59 « | Brand/Type Linde 124/F74
2k | PosHeat/Lot 22( 5/8" Inside Diameter 5 | storage Flux oven @ 250°F,
D2 specification MIL-S-15083 Gr. B |25 Z | Remained warm to touch
gm Size/Type 94" Long/copper "é Satisfactory X Visua_l Defects 3 X Satisfactory
alg Flow 1.7 GPM g: Description LOF both sides gi— Unsatisfactory
Q@ | Max Temp 170 °F |2 1"-4" Long < 1/8" Deefy ¥ | rocequre 0900-003-9000 €T, 1
Joint Design & Details
W —] ——
R'O't
T A
L RoOot = 1"1/4" i’ 6/16"
- 1o n "
‘ ReOep = 1-1/8" + 10/16
X A
' RO']; l l GUIDE TuBE spacing  4-11/16"
WIRE AMPERAGE
FEED |voLTs E;i%L§?§§ PER OSCILLATION
SPEED WIRE DWELL [ CYCLE TIME | FREQUENCY |AMPLITUDE
350~ Good Start
130 45 1=-1/2 370 3 12 5 2-3/16
~ |ipm \'4 in. A sec, sec. cpm in,
o
< |
()
370~ Final Slag Depth = 1-1/4"
140 55 - 390 ¢ Transverse Shrinkage from
¢ |ipm v .\ Y Y ¢ 8" punchmarks:
g _ Top -1/8"
- Middle -1/8"
x Bottom -1/8"
)
Technicians/SSN Charge Date Joint No.
Meckley/Byrd 1026M-9 3/29/85 M685-22F




ELECTROSLAG DATA SHEET Newport News Shipbuikding
@ 4 WIRE CONSUMABLE GUIDE 5 plate Preneat (min) 122 F
g e - E VERTICAL UP Torch
e LECTROSLAG WELDING @ X casting method Tempstick
= L measured by
1 | Power supply [Hobart RC-1000 CONTROLS: -
52| Ppolarity DCEP Hobart Multi-Torch Control Box - PREHEAT SUMP AREA ONLY
25| wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
c .| Slze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
4k | erang Hobart PS-588 Hobart Type No. 58 Commercial
=2 | specification  |EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
4| Dimensions 18"Lx12"Wx18 3/4"T | Hobart Type No. 59 Brand/Type L+Nde 124/F74
ﬁi— PO/Heat/Lot 9”9 5/8" Inside Diameter 3| sior ux oven @ 250°F,
RS Specification | MIL—S-15083 Gr. B 2g 2 R&f4ined warm to touch
9 size/Type 24" Long/Copper Satisf i
%gj Flow 1.7 GPM &,5 Descgptlo;.s acwy vsu‘flgﬁfegﬁ &,l- zamf?cftory N/A
oT o g 2 3 z nsatisfactory
Q% | Max Temp 140/150 F u_g oth sides was repaired il B
Joint Design & Details
l“w % I"<—‘ﬂ._ R.O-t
L R.Oey = 1-1/4" + 1/16"
¢ /4" + 1y
ReOep, = 1=1/8" + 1/16"
! b /8" + 1/
) 7_ T
/' "
RO b o |e— GuIDE TUBE spacing 2 /18
WIRE AMPERAG
FeEp |vours [ELECTRODE| AMPERAGE OscLATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
350~ Flux around #2 prior
130 45 1-1/2 370 4 12 5 2 3/16| to start, then added
ipm v in. A sec. sec. cpm in. | as wires were fired.
E #1 & #3 stopped briefly
= during start.
5 rows of RD Bar
370~ Parameters checked every
145 55 400 5 mins.
o | ipm v A # v i( Transverse shrinkage fron
4 8" punchmarks:
z Top -5/32°%
-2 Middle -5/32"
Bottom -1/8"
Technicians/SSN
Meckley/Byrd e 26M=0 P2ty /3 /85 IOt i885-23



ELECTROSLAG DATA SHEET A'“chl‘fsmShipbu"ding
% 4__. WIRE CONSUMABLE GUIDE é plate Preheat (min) ;25015;
= VERTICAL UP orc
g ELECTROSLAG WELDING g x casting method Temps tick
a measured by
d | PowerSupply |Hobart RC-1000 CONTROLS: S
SZ | Potarity DCEP Hobart Multi-Torch Control ,Box PREHEAT SUMP AREA ONLY
22| wire Feeder Hobart Hobart Multi-Wire Oscillator interpass N/A
@ | Stze/Type 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
_.Jl{; Brand Hobart PS-588 Hobart Type No. 58 Commercial
T 2| specitication EWT2 (AWS 5.25-78) AST™ A108 Gr. 1018 ASTM A108 Gr. 1018
o | Dimensions 18"Lx12"Wx18-3/4"T| | Hobart Type No. 59 « | BranesType Linde 124/F74
2k | PosHeat/Lot 22| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,
@2 specification MIL-S5-15083 Gr. B |25 @ | Remained warm to touch
guw) Size/Type 24" Long/Copper - X satisfactory Visual Defects N Satisfactory
go Flow 1.7 GPM gg Description  <1/1T6"™ deep underc SE Unsatisfactory N/A
8% Max Temp 125/145 °F |i2 in 2 locations repaired . % | Froceams
Joint Design & Details I
V | R.o.t
L.
R.0O . = 1 -1 4“ + 1 1 6 "
. RN
ReO., = 1=-1/8" + 1/16"
_l_ b /8" * o/
7
l [ / 4-11/16"
) b GUIDE TUBE SPACING /
WIRE AMPERAGE o
FEED |voLTs E;i%ﬂ;?oof PER SCILLATION
SPEED . WIRE DWELL [ CYCLE TIME | FREQUENCY | AMPLITUDE
350- Flux around #2 prior
130 45 1-1/2 370 4 12 5 2 3/16| to start, then added
 |ipm v in. A sec., sec., cpm in. |as wires were fired.
o
<
5 4 rows of RD Bar
370~ Final Slag depth = 7/8"
155 55 (#1,4) 400 Transverse shrinkage froi
o | ipm v A 8" punchmarks:
Fid
z
2 (140 55 (#2,3) V v ¢/ Top -1/8
| ipm A V Middle -1/8"
Bottom -3/16
Technicians/SSN Charge Date Joint No
E-!.-d/ Malﬂb( 1026M-9 4/9/85 M685-24




ELECTROSLAG DATA SHEET

Newport News Shipbuilding {

4 Tanneco Company
a 4 WIRE CONSUMABLE GUIDE 8 plate Preneat (miny  150°F
8 E VERTICAL UP Torch
0 castin

8 ELECTROSLAG WELDING g x ting method Tempstick

Q o measured by
d - | Power Supply CONTROLS: e
55| Potarity Hobart RC-1000 PREHEAT SUMP AREA ONLY
22| wire Feeder DCEP Hobart Multi-Torch Control Box

Hobart Hobart Multi-Wire Oscillator Interpass N/A
o Size/Type
Yl Brang 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
2% | specification | Hobart PS-588 Hobart Type No. 58 Commercial
EWT2 (AWS 5,25-78) ASTM A108 Gr. 1018 - ASTM A108 Gr. 1018
Dimensi
‘J:': por;::::;:::t 18"L x 12"W x 15-3 zS-g“ Hobart Type No. 59 X :andnype Linde 124
5 ) 27| 5/8" Inside Diameter 2|7 Flux oven @ 250°F,
Specification MIL-S-15083 Gr. B| - Remained warm to touch

9 Size/Type J Satisfactory Visual Defect i
£ ﬂ " - cts J Satisfactory
5 24" Long/Co rizd .
gg Flow 75 GPMg/ ppe ga Description g; Unsatisfactory N/A
Sm Max Temp 155/155°F s . w Procedure

Joint Design & Details

I«\J——I —=ro.,

R.o'

R.O‘b

1-1/4"

1-1/8"

+ 1/16"
0/

I+

1/16"
Y

, ZO0 ' l GUIDE TUBE SPACING 3 7/8"
;«g;g voLrs |ELEcTRODE AMPPEERRAGE OSCILLATION
l SPEED EXTENSION|  wire  [DWELL | cvele Time | FREQUERCY AMPLITUDE
130 35 1-1/2 | 250-300 | 3.5 11.5 5 1-5/8! 6 mins. to start
l ipm v in,. A sec. sec. cpm in.{ No flux added prior
= to arc initiation
<
-
l w
Final slag Depth=1-1/8"
|-
!
145 5 __ 350-400 Transverse shrinkage
l ¢ | ipm v A from 8" punchmarks
«E- Top -5/32"
3 Middle -3/16"
lx V Y Y y Bottom -1/8"
. achnicians/SSN Charge Date Joint No.
l Byrd/Meckley 1026M-9 4/30/85 M685-25




ELECTROSLAG DATA SHEET

News Shipbuiiding &

4 Tznneco Company
0 4 P TSOF
i WIRE CONSUMABLE GUIDE o plate Preneat (min)  Torch
9 o [ VERTICAL UP P .
I ] ELECTROSLAG WELDING z X __ casting method LEHES LLER
= 8 measured by
4. | PowerSupply CONTROLS o=
52 Hobart RC-1000
lg‘é’ Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
W Wire Feeder v Talam ade Mield=d _TTira Nami11adnr N /A
[ HODAXC noarc miiLci-—nilec USCLiigqillr interpass N/ o
zd :‘“’T ype 3/32" Dia./Cored Wire 5//8" Dia. Guide Tubes 1/4" Dia. Round Bar
IE” § rand Hobart PS-588 bart Type No. 58 Commercial
i Speclification EWT2 (AWS 5.25-78) STM A108 Gr. 1018 _ASTM A108 Gr. 1018
4 Dimensions 24"L x 12"W x 22"T|3%| Hobart Type No. 59 « | Brand/Type PF-203 & L-124
[gg | PO/Heat/Lot N/R 2r| 5/8" Inside Diameter 5 | storage Flux oven @ 250°F,
"2 | specification MIL-S-15083 Gr. B [~J Remained warm to touch| &
2 m Size/Type 24" Lo ng/C‘ [T S | «» Satisfactory Visual Defacte a Satisfacton ¥
= -4 < — =2alisvaciorn
6’ g Flow N/R ga Description %E N/A  unsatisfactory
QW | Max Temp 165°F ws Good Appearance w Procedure
Joint Design & Detasls
T
L = 1~ n n
R.O.t = 1-1/2 -_i: 6/16
|
- 1 "
i R.O.b = 1-3/8 -: 10/16
|

%

p ——>|

¢
4

GUIDE TUBE SPACING

5"
WIRE AMPERAGE
FEED lvoLTs E;iCELRSIOODNE oER OSCILLATION
SPEED WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
i55 45 i-1/2 | 350400 4 i2 5 N/R 5 i/2 mins. to start
ipm v in. A sec. sec. cpm
X
£
[
74
‘ 175 54 — 400-450 Deposition rate=72#/hr.
) v A
z .
i 195 54 — 450-500
v ipm A A
{
Y v Y 1
1 8ChNICIans/SSN N - T T
Byrd/Meckley Chf026M-9 Date 6/17/85 '-’°'"~M6'85—28



ELECTROSLAG DATA SHEET

& e :WN‘;“‘ m

5 ——— 4. WIRE CONSUMABLE GUIDE s —_— Dlate Preneat (miny 300°F
o k VERTICAL UP rch
e ELECTROSLAG WELDING § X__ casting methog g:mpstick
a measured by
g5 | Powerswesy  nobart Re-1000 CONTROLS: ‘
35 Potarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA ONLY
WZ [ wire Feeger Hobart Hobart Multi-Wire Oscillator Interpass N/A
x| SzeType 3/32" pia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
3; Brang Hobart PsS-588 Hobart Type No. 58 Commercial
23| seeciication | EWT2 (aWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
L 4| Dmmensions  1B"L, x 12"y x 21-3/4f .| Hobart Type No. 59 BranasType PF-203 & L-124
:gi; PO/Heat Lot 22| 5/8" Inside Diameter 3]s orage TLUX Oven @ 250°F,
,‘:5 Soectficat-on MIL-S-15083 Gr. B zg z emained warm to touch
Q
A Size/Type ¢ Satisfactory Visual Defect i
1z 5 Fiow 24" Long/CoPPer Zs Desc-’iltction T Defecss :(1,. S‘t'Sf‘CtO:y
]gg Max Temp N/R Z3 Weld not complete Zx Unsaustactory s
1S 150°F > Welded area had no defectf Procequre
! Joint Design & Detars
’ WV — l~t— Ro.
! ' *
|
i Ti
L ReOep = 1-1/4" + 1/16"
, \ * .t - o
' u
= 1a u
1 R.0.p = 1-1/8 + 8/16
| g
A
| Ly :
i B0 p— L‘__ GUIDE TUBE SPACING g
WIRE AMPERAGE
, FEED |voLTs E;iZLZ?ODNE PER OSCILLATION
; SPEED i WiRE DWELL | cvCLE TIME | FrReQuENcY AMPLITUDE
150 45 1-1/2 | 350-400 | 4 12 5 N/R 7 1/2 mins., to start
ipm A in. A ec sec. cpm .
g
. a
i
165 55 — 400-450 Joint stopped after
g ipm v a 77 minutes when #4
z 4/ arced against the
z 4’ 4! 4( sidewall. Shrinkage
T after welding 14" = 3/16"
schnic.ang/SSN Charge Cate Joint No.
Byrd/Meckley 1026M-9 I 6/12/85 M685-27




David Taylor Researeh @@@ﬁ@[ﬁ

.

e g
s

L]
o )
‘.. I_ L}
A'..V‘.
JoLPe T a
b »

® Extention of current surface
combatant, designed to make

¢ Highly cooperativ

massive strike attacks and sgys%,ems Izo enh
fend off massive attacks. capability.

¢ “Large" weapon capability. ¢ Would stress mot

¢ Multi-warfare complete fighting -  endurance to c

units. limited overseas

¢ Centralized Force command.

\
N

September 1989



/ Mother Shi Force

¢ Force consists of large te;
ships, each transportin

ar nnmhatanto
smaller combatants.

This smaller surface com

would be a high perfor;
craft, smaller than typi
today ( 4,000 tons or le
with emphasis on spee
offensive capability.

- il 721¢
! ks

[ o PP IO ST Y Y aTa)



ELECTROSLAG DATA SHEET . Newport News Shipbuiiding {

& Tanaeco Company

] 4 z T50°F
m WIRE CONSUMABLE GUIDE [] plate Preheat (min) Torch
a e VERTICAL UP ;
o ELECTROSLAG WELDING @ ; method Tempstick
& 2 casting i
a a measured by
| PO SN Hobart RC-1000 CONTROLS: o
=3 -
ag P°""_fy4 DCEP Hobart multi-torch control box PREHEAT SUMP AREA ONLY
u = | Wire Fesder Hobart Hobart multi-wire oscillator Interpass N/A
Size/Type . . :
;: B,:nd v 3/32" pia./Cored Wire 5/8" Dia. Guide tubes 1/4" Dia.. round bar
25 . Hobart PS-588 Hobart Type No. 58 Commercial
s Speclification EAT2 (BAWS 5.25-78) ASTM A108 Gr. 1018 _ASTM A108 Gr. 1018
g;‘.’ Dimensions 24"T, x 18"W x 18"££§' Hobart Type No. 59 x Brand/Typepinde 124
£ PO/Heat/Lot N/R gE 5/8% Inside Diameter | 3 |Si¥iux oven @250°F
2| specification MIL-S-15083 Gr. Bl L1 Remained warm to touch
(E;m Size/Type 24" Long/CoI_Jper ;:’?(J : Satisfactory Visual Defects o Satisfactory
29| Fow <75 GPM Zz 3| Descrivtion yeld not complete als§; Unsatisfactory N/A
8 @ Max Temp N/R (N LOF G Procedure
Joint Design & Details ' p | ‘ 2 N
| - e
|
L n
‘ R.O.. = 1=1/4" + 6/16
|
_ - n
l R.0.p, = 1-1/8" + (1)/16

NN
A

h—) 4
GUIDE TUBE SPACING
ROb—n] 4. 11/16"
WIRE AMPERAGE OSCILLATION
SPEED . WIRE DWELL | CYCLE TIME | FREQUENCY |[AMPLITUDE
155 40 1-1/2 | 250~-300 | 3.5 11.5 5 2-5/161 10 mins. to start.
ipm v ine. A SEeC. sec. Cpi in.; No flux added prior
to arc initiation.
= [
g Heavy spatter buildup
o at start.
58 350-400 Joint stopped after
o Y v )\ 50 mins. when #2
% arced against the
z sidewall.
.2 v Irl v v
echnicians’SSN
Byrd/Meckley A Dates 12785 [ ot o
Mo68s - Ll




El EATDNACI AN MNATA oULIECET ar . _ame PRI i
bW I NMVOLAMAO WMIMA OINICL meaw {

[72] CER

9 4 WIRE CONSUMABLE GUIDE 5 olate Pranest fmind }2205

9 E VERTICAL UP .

g ELECTROSLAG WELDING 2 b X casting method Tempstick

3 measured by
o - Power Supply CONTROLS: . -
2% | potarity Hobart RC-1000 . PREHEAT SUMP AREA ONLY
SZ | wire Feeder DCEP Hobart Multn'.-'rc.:rch Cor.ltrol Box
Hobari Hobart Multi-Wire Oscillator Interpass N/A
x| Size/Type .
'_":';; Brand 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
f: Specitication Hobart PS-588 Hbbart Type No. 58 Commercial
FAT2 (AWS 5.25-78) ASTM A108 Gr. 1018 .ASTM A108 Gr. 1018

g | Dimensions o . o rANAITYDE — s a amA o o AR
BE | posmeayior | 24"L X 12"W x 24"Tj35| Hobart Type No. 59 x | 5e79TYP® Linde 124 & PF-20
5 N/R 2%| 5/8" Inside Diameter 3 | storage Flux oven @ 250°F,

Specification MIL-S-15083 Gr. B | - Remained warm to touch! ®
o
zwn Size/Type g Satisfactory Visual Defects Satisfacto
36| Fiow 24" Long/Copper [gg| oo 2 | Sotistactory
ga Max T N/R EQ E & N {A Unsatisfactory
S ax Temp 165°F vs \ Good Appearance u Procedure
Joint Design & Details o .
%&-y/-—ai }-&—-Zuo‘
+
L RoOot = 1“1/2" + %/16"

1 R.0.p, = 1-3/8" + 1/16

GUIDE T
2.0.5__,4 [‘_ UBE SPACING -

[ %”E'g; voLTs |ELECTRODE | AMPERAGE OSCILLATION
- ER
EXTENSION .
l SPEED S . WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
155 45 1-1/2 | 350-400 4 12 5 N/R Joint was restarted

! ipm v in. A secl. sec.d cpm after 1 misfire.

- 7 mins. to start.

x

<

P-
l b
]
{

225 54 — 525 Deposition rate = 85#/hl

l 9 ipm v A
'z

4
. 3 v Jr ab [\/4
I 1 ] Y
Irccnnlcmns/SiN e . Charge "~ [Date_ , =, _ [Joini-Ne. Aan
| Byra/smMecKiey TuZomMm-9 /19785 Moos—a




£ EATRMOL AN MATA OoLIEET |\ PUppiry | POy 1 U Sy S | U gy
ELEVINUOLAU WA ITMA ONIELR ‘Mec;‘::*’°‘u“'“‘ |
?" 4 WIRE CONSUMABLE GUIDE 5 Dilate Preheat {min) 1I<5)S‘:§
3] . E
2 ELECTROSLAG WELDING @ VERTICAL UP X casting method Tempstick
b g measured by
(n'. - Power Suppty CONTROLS: - .-
'SZ 1 potarity Hobart RC-1000 . PREHEAT SUMP AREA ONLY
3| wire Feeder DCEP Hobart Multi-Torxch Control Box
Hobart Hobart Multi-Wire Oscillator Interpass N/A
Size/Type .
§f—l Brand 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
IE o ecinican Hobart PS-588 Hobart Type No. 58 Commercial
i pecification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 . ASTM A108 Gr. 1018
Dimensions -~ ) Drand/una . - _ _
o & Po/:’ns:zst 24", X 12"W x 19"735 Hobart Type No. 59 x | 7YY Lande 124 & PF-2
lg§ eat/o N/R 2%] 5/8" Inside Diameter 3 | Stor*s¢ Flux oven @ 250°F,
Specification MIL-S-15083 Gr. B| - “ | Remained warm to touch
.‘ég’ i:::/l'rype 24" T.ong/Copper &,&1 E_&i_tsmsfactory____V1sua| Defects é Satisfactory
> escription - i
l8£ vax Temp N/R l%-"—’ 45 Unsatisfactory N/A
M J, _ 3 150°F > LS Procedure
Joint Design & Details
| 4|‘_ Wl f—Roy
L ReCoy = 1=1/2" + 1/16"
| | © -0
R /8" + 1/16"
| ’ "
) }
| Nz
! _ L
' I GUIDE TUBE SPACING
zo' E’ 4 LA N~
:g:g voLrs |ELECTRODE A.‘.‘..@EERRAGE OSCILLATION AT
P
l SPEED EXTENSION|  wire  |OWELL| CYCLE TIME | FREQUENCY |AMPLITUDE
| 150 55 1-1/2] 325-350 4 12 5 N/R 4 1/2 mins. to start
| ipm v in. A sec sec. cpm
-
x
<
=
w
75 5% — 450-500 Final Slag Depth = 1-1,
o ipm v a Deposition Rate = 76#/1
z
X
Y 1 Y Y
echnic:ans/SEN Charge jJoint No.
Byrd/Meckley 1026M-9 6/26/85 M685-30




ELECTROSLAG DATA SHEET

Neows Shipbusidin

& lomnecd “omoeny
a 2 WIRE CONSUMABLE GUIDE g Dlate Preneat (miny 190°F
3] [ VERTICAL UP . Torch )
e ELECTROSLAG WELDING I X casting methoa Tempstick
a g measureg by
dw | Powersuppry |Hobart RC-1000 CONTROLS: .
SZ 1 Polarity DCEP Hobart Mult:f.-Tgrch Control Box PREMEAT SUMP AREA ONLY
g% Wire Feedar Hobart Hobart Multi-Wire Oscillator nterpass N/A
za| Szerryoe 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
We | grang Hobart PS-588 Hobart Type No. 58 Commercial
2% EWT2 (AWS 5.25~78) ASTM A108 Gr. 1018 ASTM A108 Gr. 1018
T = | specitication

Oimensions 28"L'X 12"™W X 8 Hobart Type No. 59 LIinde 124 Oniy
b N/R 3%| 5/8" Inside Diameter x | ¥ FRix oven @ 250°F,
ggq| Pomeawior  y7y_s5-15083 Gr. B 2 3 | ¥8¥ined warm to touch
T3 Specification -3 ™
gm Size/Type 24" Long/Copper E‘é Satisfactory stual Detects g Satisfactory
g9 Flow N/R 23| Pescreton small LOF on one s= Unsatistactory /A
9| Max Temo 160°F L3 side-repaired w/7018 (& | Procequre

Joint Design & Detar's
W ——{ l-c— K.O._(:
L R.O.p = 1=-1/4" + 1/16"
. * .t - O
”
ReO., = 1-1/4" + 1/16
/' 1 b /4" + Y
ndiid ,
‘ R.o. GUIDE TUBE SPACING 4

WIRE AMPERAGE OSCILLATION

FEED |vOLTS g;i‘é;‘;%’f PER

SPEED . WIRE DWELL | CYCLE TIME | FREQUENCY |AMPLITUDE
: 175 45 1-1/2 [400-450 3 10 6 N/R Good start.

t - | ipm \'4 in, a sec, sec., cpm Color not as red as
z with Hobart flux.

, &

!

175 55{ — 400-450 Deposition rate = 36 #/hx
lo| ipm v A Normalized @ 1600°F for
! g 11 hours

z
2 r Y
Y Y !
Tecnnicsans/SSN ch [=) 5
l Byrd/Meckley 1026M-9 ’ *$/11/85 ‘M635233




Newport News Shipbuilding &

A Tonnecs Company

ELECTROSLAG DATA SHEET

5 4 wire CONSUMABLE GUIDE 5 — Dlate Preheat (min) 150°F
o E VERTICAL UP Torch
9 ELECTROSLAG WELDING 7 X _ casting metnod Tempstick
& c measured by
4 | Power Suppiy CONTROLS: X .-
SZ | Polarity Hobart RC-1000 PREHEAT SUMP AREA ONLY
ay Wire F DCEP Hobart Multi-Torch Control Box
u re Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A
Size/Typ . . .
é: Br:ndy © 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
2 Hobart PS-588 Hobart Type No. 58 Commercial
lu Specification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 - ASTM A108 Gr. 1018
g | Dimensions 24"L x 12"W x 16"15%| Hobart Type No. 59 x | 29T pinde 124 & PP-20.
Zg | PO/Heat/Lot N/R 2%| 5/8" Inside Diameter 2 Storase plux oven @ 250°F,
% | Soecification MIL-S-15083 Gr. B[~ - Remained warm to touch
gm Size/Type 24" Long/Copper éé : ..Satisfactory Visual Defects &J Satisf?ctory
alg Flow N/R Za Description EE Unsatisfactory N/A
,gm Max Temp 165°F L3 . w Procedure .

loint Design & Detaits

\«\/—,-I |-«—z.o.+

L
' ReOey = 1-1/2" + 10/16"
l RoOob = 1—3/8" t 6/16
GUIDE TUBE SPACING
Z.O, —P-l F DN WYY
WIRE bELECTRODE AMPERAGE OSCILLATION -7
FEED |voLTs PER
SPEED EXTENSION | 'oE DWELL | CYCLE TIME | FREQUENCY | AMPLITUDE
165 55 1-1/2 400 3.5 11.5 N/R 1-11/16| 5 mins. to start
ipm A4 in, A sed, sec., .
¢
s
-
- Deposition rate = 74 #/hr.
)
. 2
: Y
Y l Y Y
' \( {
-.ccnniclans/SEN Charge Date Joint No.
Byrd/Meckley 1026M-9 7/27/85 l 685-35
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ELECTROSLAG DATA SHEET

A lg~eco Company

0 Z

] WIRE CONSUMABLE GUIDE o plate Preheat (min)

0 % F VERTICAL UP 150°F

2 ELECTROSLAG WELDING » —X__ casting method Torch .

a g measured by Tempstick

! Power Suppty CONTROLS: .-

a b=

=2 Hoba.rt RC-1 00 P RE ONLY

8§ Polarity DCEP Hobart Multi-Torch Control Box PREHEAT SUMP AREA

L Wire Feeder Hobart Hobart Multi-Wire Oscillator Interpass N/A

5,’_’ :::’:m 3/32" Dia./Solid Wire 5/8" Dia. Guide Tubes 1/4" Dig. Round Bar

jg Hobart 25-p Hobart Type No. 58 Commercial

i Specification ASTM A108 Gr. 1018 . ASTM A108 Gr. 1018

= Dimensions 24"T, ¥ 12"W x 24":]13.8 Hobart Type No. 59 % Brand/Type Linde 124 & PP-2C

Qg | PO/Heat/Lot N/R gr| 5/8" Inside Diameter 3 [ Sterase Flux oven @ 250°F,

021 specification MIL-S-15083 Gr. BI|~3 “| Remained warm to touch

gm Size/Type 24" Long/Copper E’&J Satisfactory Visuat Defects ) Satisfactory

30| Flow N/R 23| Description sk Unsatisfactory N/A

8&‘) Max Temp 175°F g Je | Proceaure

Joint Design & Details

lew —~| | reo,
L ReOoyp = 1=1/2" + 1/16"
L] .t - o
it
RoOob = 1-3/8“ + 5/16
__[; 4
l GUIDE TUBE SPACING
Z’D‘ H cu
WIRE AMPERAGE OSCILLATION -
FEED |vOLTS g;i‘éLZ?:,f PER
SPEED . WIRE DWELL { CYCLE TIME | FREQUENCY |AMPLITUDE
N/R | N/R 1-1/2 N/R 4 12 5 N/R Same start settings as

- in, sed. sec, cpm ~37. Power supply blew

g [ a fuse during start.

G Joint was restarted,
after cleaning out
the old slag.

|-
225 55 — Soo.s25

o ipm| v .\

]

g Y ¥ Y Y

o]

[+4

‘schnicians/SSN Charge Date Joint No.

Byrd/Meckley 1026M-15 8/8/85 M685-38




ELECTROSLAG DATA SHEET

Newport News Shipbuiiding

A lemners Somane

EQUIP.
MENT

Polarity

Hobart RC-1000

Hobart Multi-Torch Control Box

9 o o 2z
i W:BE CONSUMABLE GUIDE ¢ olate Preneat (min) 200°F
2 E VERTICAL UP
9 ELECTROSLAG WELDING b CAL X _ casting method Torch
~ v~ 2 Y
& g . Tempstick
measurec By
Powsr Suos'y CONTROLS: ~

PREHEAT SUMP AREA ONLY

DCEP
Wire Feecer  Hobart Hobart Multi-Wire Oscillator Interpass N/A
x| SizeTyoe 3/32" Dia./Cored Wire 5/8" Dia. Guide Tubes 1/4" Dia. Round Bar
S5 | Brana Hobart PS-588 Hebart Type No. 58 Commercial
& 2| Seecification EWT2 (AWS 5.25-78) ASTM A108 Gr. 1018 ASTM A108-Gr. 1018
W | Omensions 24" x 12™W x 8"T |.«| Hobart Type No. 59 . | BranarrypePF-203 oOnly
g; PO/Heat/Lot g,g 5/8" Inside Diameter 3 Sto,,geFlux oven @ 250°F,
=21 specificaron MIL~S5-15083 Gr. B |=5 & | Remained warm to touch
Qul suzerTyve 24" T.ong/Copper o X sausfactory Visuat Defacre 1 1 el o
=w 2/ e z< &] adu;--glu-y N/A
ég Fiow N/R 22 Description 3e Unsatistactory
,C_ v Max Temp N/R IS o Procsaurs
Joint Design & Deta: s
T—»\J —a-ll IL<— R.O.,
|
! R.Q.. = 1=1/4" 4+ 1/16"
H — t ' 7
. -0
i
l R‘O.b = 1-1/8" + 3)/16
| / l ; v
l LV P
RO. , ‘ ‘_‘___ GUIDE TUBE SPACING  gu
WIRE AMPERAGE ) )
l FEED |voLTs E;ics-:;‘;log: PER OSCILLATION
| SPEED WIRE DWELL | CYCLE TIME FREQUENCY lamer1Tune ‘
\ 178 45 1-1/2 {400-450 3 10 [ N/R Good start
; ipm v in. A sec. sec. cpm
-
<
l w
l
|
175 55 — 00-450 Deposition rate = 34#/h
ipm v A Normalized @ 1600°F for
[ 2 11 hrs.
-
z
2 Y Y Y \
|
‘scnnic.ans/SSN - Charge Sate Joint No.
[ Meckley/Byrd 1026M-9 7/5/85 M685-32




APPENDIX E

PROCEDURE QUALIFICATION OF ESW FOR SHAFT STRUTS



W .E Technical Report No. SO 1. 10A-Z

Pur pose:

This qualification provides supporting data for a procedure to
wel d thick carbon steel castings using the electroslag-consumabl e guide welding
process.

Process Description:

El ectrosl ag- consumabl e guide welding (ESW is a single pass
process perfornmed in the vertical position. Current is passed through one or
nore el ectrodes into a bath of nolten slag. The resistivity of the slag
maintains a molten bath and nmelts the electrode as it exits fromthe consumable
guide. The consumabl e guide and the base netal are also nelted BY the slag
bath. Shielding from the atmosphere is acconplished by the nolten slag. A
di agram of the process is shown in figure 1. A sunp or run-off tab is placed
at the top and bottomof the joint. The bottom sunp allows the process to
stabilize and insure fusion. The top sunp allows molten flux and nolten netal
to extend beyond the joint so joint fill is obtained. “ Water cool ed copper
shoes are placed along the joint sides for the full length of the joint. This
contains the nolten flux and weld netal in the joint and gives the contour to
the wel d bead faces.

Di scussi on

Two carbon steel castings were joined using multi-consunable guide
ESW  Three consumabl e guides were connected by 1/4" dianetar carbon stee
round bar. The ends of the outside guides were cut at a 45 angle to protect
the el ectrode openings fromspatter at the start (figure 2). [Insulators
composed of a material simlar to the flux, were used to protect the consumabl e
guides from naking contact with the side walls. Parameters used to produce the
wel d are recorded in Technique Sheet 1.

After welding, the test assenbly was anneal ed The assenbly was
heated to 1600 F, soaked for 11 hours, oven cooled to 500 F, then air cool ed.

Nondestructive testing was done in accordance with Mlitary
Standard 271D. Magnetic Particle testing met the requirenments of NavShips
0900- 003-8000.  Radi ographic testing nmet the requirenents of NavShips
0900- 003-9000 O ass 1.

Destructive testing was perforned in accordance with and nmet the
requirenments of Mlitary Standard 248B. A curve of charpy inpact values for
the weld metal and the base material are being submtted for information
(figure 3). Results of the destructive testing are recorded in Table 1

Page 2
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NONDESTRUCTIVE TEST G

technigu
ey )

ii/- Sk~

ptance | sat hngat]
X

X

GUIDED BEND TEST

= ¥." = 3p? rg
X
> X
£l X
zafﬂf X
A
S-gide

F~face R-root

DEPOSIT ANALYSIS

- e rme————— e o n e

DROP WEIGHT TEST
! $ ISFiBrk ggkl ¢ IOP Brk g?zgj
—— K.
TENSILE TEST
dimensions Aload. tensile | *
$ 1 wid lraieck | in2 | 1bs. psi 1
IM teco 14.399 | £3FY | fopro00 7/ 887 B
AA Ry~ 2 Qe ) Lns 8 e —— 2 l2lES o)
[’ ath WAz 2] L0 i. &7 LD OO LALICO 0
IB Y foeo 1/.375"1/.395 ] /00300 r/A-v i B
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o5 1 {.395 1401 V 102200 | 22997 1%
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*]l-location of failure:W-weld;F-fusion

_line;B-base metal.

MACRO TEST

L2 of sgg% sat hmsa%

INTERGRANULAR CORROSION TEST

| me sa

o\

DELTA FERRITE
| method %

FN |

]

TOUGHNESS TEST
(For lwformation)

lateral exp |
L3l loc. | tvd OF |ft/p Tmils] & $shea
/ I / i~ s
pA bl
K <
e A 4
h &
y
7 4
8 S
9 s
i1/ s
Vi 4 —
/2 s
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Vil
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Table 1 Destructive and Non-
destructive Test Results

Laboratory Services Test Report Number§

SCA- )

H.E., Test Report No, SO1.10A-2
)
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Electrode
Consumaoble
Guide Tube
~:>, Plate ("work")
Plcte Moiten Fiux )
“work") .
i
Molten ,
) Weld Meta} '
> Solidified ;
Weld Meial '
1 1 i
Figure 1 Electroslag Welding Process
$/8*DIA GUIDE
e |
., TACK
INSULATOR

/— ¥4" DIA ROUND BAR
[

, yse
| y \

Figure 2 Consumable Guide Arrangement

W.E. Test Report No. S01.10a-2
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40 —r, n
30 E .
t/1bs et — if E ,
20 : = F—=r
10 === S e e e =
= s
-20°F 0°F 30°F 70°F
Test Temp -20°F 0OF 30°F 70°F
. Base 3 4 5 14
3 4 6 15
3 5 6 14
4 4 6 16
3 4 9 12
Avg 3.2 4.2 6.4 14.2
eWeld 5 8 14 32
4 8 15 34
5 7 12 33
5 8 13 36
5 7 18 22
Avg 4.8 7.6 14.4 31.4

Figure 3 Base and Weld Metal Charpy Curve

W.E. Test Report No. S01.10a-2
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